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Art. I. — 0?i tliC Icc-cavcs or Natural Ice-luruscs found in same of 
iJw Caverns of tJu' Jura and the Alps *. By M. A. Pictet, 
F. R. S. ]-. & E. '^c.. and Professor of Natural Philosophy at 

(itaievfi. 


rn 

1 Hl'i extraordinary mildness of last winter, which could not 
1‘urnish the ordinary jn’ovision for the artificial ice-houses, and the 
early and remarkahie heat of the summer which has succeeded 
It, have turned the attention of the public towards tliosc natural 
icx'-caves which exist in diflerent places, and which furnish an 
inexhaustible quantity of ice, in all seasons, to those who are suf- 
ficiently near t^iesc rep)siU)ries to be able to profit by them. 

Indepcnduntly of their utility in this point of view, these sin- 
gular masses of icc, existing in places where the mean tempeta- 
lure is far aWe the freezing jioint, present^^p. their origin and 
their })reservation, questions w^orthy of the attention of j^iloso- 
phers, ])arlicularly as they are conntxted with.siinilar phenomena 
4)b.servod in situations otherwise very different. 

'riiere are, in tlw chain of the Jura, at least th^se na- 

tural ice-caves; ope called La Baunie, is situated /five leagues 
IVoin Besfinifon, neir the Abbey of Grace Dieu ;^e otlier lies 
in the slope^qf the Jura, which Ixiimds the Canton de Vaud, 
al)oiit 500o4oi9cs, as the bird flies, to the N.W. of Rolle. 


• i^eaa ther Helvetic Society of tbe Natural Science*, which met at Bei^ ^ 
in Prol^or Pictet hud the goodness to tranarnit to us this curious fSk. f 

I>er a^Ehtion in this Journal, before it was publishcc! ia the BUdtotAfigue Unhersrlte. ^ 

vKviit. m 15. JAN. ISfei. 



'J V'vot Pictet on tpe lee-cavis ijf lTie Jura and the Alps* 

Two other caverns which likewise contain *ee all siiinmer, are 
found in the mountains of Faucigny ; the one upon that called 
Brecon, at some distance to the south of Bonneville^ tlie other 
in tli^* s<^uth-west declivity of Mount Vergy, in the valley of Re- 
not far from Cluse. ci have recently visited the three 
dast: Before speaking of them, I shall describe briefly tJuit of 
La Baume, which I have not seen, but of which I have found 
very detailed descriptions ; one in a letter addrefised by M. Dc 
Cossigny to M." l)e Reaumur, in 174*3, and inserted in the first 
volume of the drs iS^araw^ Etrangenf^ (p. 195.), with 

an engraving, containing a plan and section of the grotto ; and 
the other in a letter from Professor Prevost, addressed to the 
editor of the Geneva Journal, tuid piiblisluHl in the mnnlier fi>r 
March 21. 1789. From these tw-o sources, I have principally 
taken tiic details whicli follow. 

M, Do Cossigny visited this cavern twu;e, in the month of 
August 1743, and in October 1745. He took the plan of it, 
and made several interesting observations u{x>ii the physical phe- 
nomena wliich its interior presented. The folk>wing is an abridg- 
ment of them. 

The cavity 64« loises in length, by 22 at the widest part ; 
the bottom inclines downwards very rapidly from the entrance, 
as there is a desewt of 30 toises in its length ; the lieight of the 
vault, which is of an elliptical form, varies from 10 to IS toiscs. 

M. Dc Cossigny, in his first journey, found tlj^at the thermo- 
meter gtocxl a degree of Fahr. aliove the freezing jxfint, in the in- 
terior ; whilst at the entranc!e without, it was at 77^ Fahr. in the 
nftontHof x\ugust. In the month of October 17l!^5, the ther- 
mometer w as at 32* in the interior, and 50"* at the entrance. 
In lx)th visits, he fouiid that the l?ottorn of the cavern presented 
a surface of ice, with a little water in the cavities. 

Towards the extremity, the icc assumed ^be form of conical 
st^actites, in conaet^uence of the drops of water which fell from 
the nx>f freezing siiccessively. 

In the Memoirs of the Royal Academy of Sciences for 1712, 
we find the account of a visit to this cavern in September 1711, 
by M. Billercz, of Besanijon.’ I found,'’ sayl^he, “ that the iriher 

of the tjavem, which is flat, was covered with ice 8 feet in 
^l^knesE, which was beginning to lie also saw tluec py- 
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ramids of ice^ 15 or ^0 feet in height, by. 5 or 6 wide* There 
began (says he) lo appeal- at the top of the entnittpe^ a mi^fc ’ 
which comers out df it all winter, and which announces or 
companies the thaw of the ice.^— The hotter (lie con<Snues) 
the summer is, the greater Is the quantity of ice.’^ 

In 1727, at the time of the camp of the Saone, flie Duke de 
Levi sent a great number of waggons daily, and carried oif all 
the ice Ixith of the pynmiids and from the Ixjttoin of tlie “grotto, 
which was entirely uucovored. This fact, conqiared with tlie 
abundance of ice found there in 1743, hf M. De Cossigny, 
proves that the cause of congelation exists, n|^w;thstanding the 
removal of the icc, and that the Ice is very quickly formed. 

The following the a])pearance which the grotto presented 
to Professor Pievost, in August 1769. 

“ The interior of the grotto,’’' says he, appeared to be di- 
vided into three eornpartnients, distinguished from each other by 
the shape of the rocks, and by the dilferenee of the phenomena. 
On entering this place, in a very hot day, in the middle of Au- 
gust, I felt a ehilling cold ; and the first object which struck my 
t*ye, was a mass of ice, l'e<l by the waterVhich distilled constant- 
ly, drop by droj), from a sort of stnirce in the roof. Tlic cavern 
is entirely covered, from the entrance, to where the bottom be- 
gijis to rise, with a pavement of solid ice, in wdiich are several 
holes, where the watta* aj>j)cars cold, and almost at the freezing 
yKnnt. In sounding one of tliese wells, the depth of the ice up- 
on the injlloiii i?|)p?ared to be about a f(x>t According to the 
report t)f my guitlc, it appeared that, in winter, the ice formed 
great icicles, or stalaxuites, which hung from the roof, and melt- 
ed or fell in sjning. This circumstance, and some others, change 
the number and disjwsiiion of the masses and pyramids which 
rise fr»m the icy pavement of tlic cavern.*’’’ ’ 

The evap>ration is ccjuritierable. It often protluces a thick 
fog in tltc interior of tlie grotto. M. Dc Cossigny ^>und this fog 
rilore visible in August titan in OcIoIht but there was none when 
I vivsited it.’’’* * 

To these ol>serv^tions, we shall \idd the important remark, 
that tjiis grotto isliollowed out naturally in a low hill, and coi^ 
kjquently that its entrance is in the atmospheric region the 
temperaitarc of which is far above the frct*zing jjoint. It must ^ 
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also be observed, that, from the form of this cavity, the winter 
snow cannot enter, and therefore cannot, in any visible manner, 
contribute to the formation i>f the ice in the iiiterior/vspocially if 
we consider that it is more pagticularly at the repiotest extremity 
of the grotto that the ice is formed and accumulated. 

To concJVule this local description, it may be mentioned, that 
the outer surface abijve tlie grotto, continues to rise from the en- 
trance, to the distance of 20 toises, and afterwards contirnies 
nearly horizontal, and covered with wood. By measuring the 
section oi’ the cavern given lengthwise by M. De ('ossigny, the 
thickness of the narth above tlie vault, at the part of the grotto 
wliich is lowi'st, that is, at its extremity, will Ikj found to be 
alK>ut 150 feet, 

I now proceed to the second cavern of the Jura, which I 
have already mentioned, that ( J St Gt'orgeV To reacli the vil- 
lage of that name, we must take the road irom Uolle as far as 
Ciimel, which is the high road of the valley (if the Lake de 
Joux, and which I here quitted f(jr the road to St George’s, 
where I arrived at 8 cfcl(K‘k in the morning of the 7tli of July, 
having left Itolle at C o'clock, 'i'he barometer gave 281.4 toises 
for the heiglu of St GcM^rge's above the lake of G(‘neva, 

The village is situated precisely at the loot of the hist ascent 
of the first line of the Jura; and it is in thi.s slf>pe that the ice- 
cave is situated. We (putted llie ear in which w(‘ had come, 
and began to climb on hnit, conducted by the best {Kissible 
guide, iis we had the }H‘asant who had hired iJie ice-cave from 
the c^nnmune of St Ge<>rg(‘\ to whom it lielongs. His least- 
has IfiLstod for twenty-five years, on very moderate terms, fie 
informed us, as we went along, of tlie following particulars. 

In ordinary years, it only furnishes ice tt) a small numlM?r of 
families, who pass the summer at Uolle, aruj^in a circle (/'alxiut 
tw^o leagues round the groit«); but, in such years as the last, 
when the wi^jtcr did not furnisli a sufficient quantity of ice, to fill 
the artificial ice-houses, Geneva, although eight or nine leagues 
distant, had recourse to this Viubslitute. This cireuinsUtnec* <k:- 
curred this year for the thifd time. It tookgplaexj, also, in 1818 
and in 1820, ‘ ^ 

f He carries to Geneva every second day during the summer, 
about twenty.^ye quintals of icc, which he sells to the ho^tta), 
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which has thg privilege ol* retailing it, pan of its revenue being 
derived from this monopoly. 

After cliftibing ft)r three (|[uarters of an hour by patlis, wliich 
are practicable lor horses accustomed to the mountain, wc#each- 
ed an esplanade, called Le Grand Pre, where we found a cx>t. 
tage, from which the view is magnificent. Unde%tlic‘ eye laj? 
the lake of Geneva in its full extent, presenting its true g(‘ogra- 
phical form ; and behind it, the chain of the A|ps, crowned by 
Mont Blanc, UTininaled the picture. We found Ijy the baro- 
meter, that we had ascended 143 loises from the villagt^, or 424 
from the lake. 

We continued to ascend for some minutes longer, and s(M)n 
reached the most elevated point of the path ; from thence we 
descended a little, in order to arrive at the ice-cave, the entrance 
of wlncli we fouml, by the barometer, to bt* 427 toises above the 
lake. It i.s situated in a wocxl of pines, thinly scattered, and the 
surface of which is unequal. We discovered on arriving, two 
natural pits, nearly circular, hollowed in the rock, beside cadi 
other, of about twelve feel diameter, and separated by a space 
of alxmt as many feet. 

It is by those pits, which lie to the right in hxiklng towards 
the mountain, that you descend into the ict‘-cave by means of 
two la<lders; the first is almost vertio^il, the st‘CX)nd is more in- 
clined, and they are coiujh).sc<1 of forty -six steps. From tlience 
you enter the grotto, l>y a short inclined pltuie, which terminates 
in the mass ?)f ice, horizontal, or nearly sc), on w'hich the work- 
men w ere employed, and which forms the bottom or floor of the 
ice-i;ave. 

In order to give an idea of the form of this cavern, we shall 
suppose', that, stopping at the entrance, we look at it in the di- < 
rectioi of its length, a direction nearly jH?rpendicular to that of* 
the chain of the J ura. The half of the vault, to tlic left, will 
then present the apjiearance of the quarter of a tolerably regu- 
kar ellipsoid, whiqh will be seen in the direction ^of its greater 
axis, and ahruiitly cut throughout all its length, as if die half to 
die right, that winch answers to tkc vertical of the spectator, 
was separated from it, and w as lost in the bottom of the grotto, 
to an unkirown depth, Ixxause it is full of ice. The height 
the highest point of this half hemisphere, above the actual sui‘*<^ 
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face of the ice, is about 27 feet ; and the of the bed 

of compact calcatxKius nx'k, which forms this enormous vault, 
is- about 18 inches in thickness only, „ ' 

Tke length of the ivy surface, that is, almost Ute whole length 
of' tlie grotto, IS 75 feel, and tlie mean width 40 feel^ which gives 
for the totai of the workable surface 75x40=::^3000 s(]uare feet, 
and as many cubic feet for each layer of ice of a f<x>t tliick, 
wh’ich is carried away. A French cubic foot of pure ice weiglts 
about C5 lb. marc weight, which gives, for the sup|x>sed depth 
of a fcK>t, carrietl away from the whole extent of the grotto, 
3000 X 65 rr 195,000 ib., making 1950 ([ulntals of‘4t:e, which 
would load 68 waggons, carrying 25 ijuintals each. 

The working of the ice is the sanu' as that of a quarry : it i^ 
cut with ap]»ropriate tends into long wedges, ami dividal by 
transverse cut^ alxnit a foot distant from each other, and sufli- 
cientJy deep to enable them easily to delac'h l)l(X‘ks of a cubic 
foot They work for two or three hours in ])repariiig a certain 
quantity of tlicni, which they then carry om- by om^ in ho<ls, to 
a magazine near the place where tlie waggons are loath'd. 

The [)art of the grotto t<j the left, and which is nvore pariictilar- 
ly under the eliij)soidai vault, already mentioned, rises against 
the lower part of this vault, with a very rapid slope, The part 
to the right, the nK)f of ^hicti is very irregular, is occupied by 
the workable icc ; and tlic natural wall uJiich Ixjunds it to the 
right; is almost vertical. '* 

There aix* at the extrauity of the g;t<>tto, at a <Wiain height 
against its |)arUtions, stalactites, which one would take at the first 
view 'Tor carbonate of’ lime, hut which are ice of an <»paquc 
white. They an; formed against the inclined partitions of the 
grotto, by the filtering of a small current of water, which is vi- 
► sible towards the extremity of the grotto loathe right, ij^ twcHii 
die ice and the alnK>5t valical |)artition of nxk w-lilch enclo^<c^s 
it ; and there it falls into a Very deep hole. It iat-o be presumed 
that al! this is filled up by tlic maas of ice wiiich was uiw 
der our feet. \ # 

The tliermomcter whk^h^ fiusjHmtled in ^tUe open air and in 
the Vhade, at the outside of the grotto, sUkxI at«(i3* of I^ahr., 
ftrhm placed in the inid<llc of the grotto, 2 feef aliove the 
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surfecje of the ice, stood at 34"| during the whole time we re- 
mained there. 

The wdfk-peoj)le told us, that if they left two blocks of ice 
close to each other on the bottom of the grotto, they found them 
frozen together next day ; which proves that tlie potess of cem- 
^lation goes on continually in tlie interior of the giotto, even in 
the hot seasons. 

On our return, our guide ma-de us pass byvi spring, which 
issues from the middle of an enormous mass of vertical rock. It 
lies a gunshot to the east in dc^scending. The temperature was 
51° This temperature is nearly that of the mass ol‘ rock from 
which it issues, that is, of the soil of the mountain at this 
height. This fact renders the cold which j>er\’adcs the iieigh- 
Iv)uring cavern only the more extraewdinary. 

It still remained for me to visit the other two natural ice- 
caves, which I have lK‘fore mentioned, that of Mont Brezm 
and that of* BcpoSoli\ which I accomplished on the l()th and 
17lh of July. 

The ascent of Brezon begins at the little village of Thuet, si^ 
mated immediately *at (he foot of (he mountain; almost all its 
inhabitants are afflicted srilh goitres, more or less projecting. 
We set out at ten oVlock from Bonneville, and at ten minutes 
after eleven, we arrived at the granary called La Croix, a culti- 
vated slope, which is seen from Bonneville. We found by the 
barometer that we had ascended 148.4 toisevs. A little farther 
on, the ptfi bcH’ame very picturestjue, creeping round the foot 
of enormous masses oi* calcarcnnis nKrk, which were on the right, 
and overhanging a torrent, which comes out of the little lake of 
Saxonnet, and rushed througli a prol‘ound ravine on the left. 
Tlu* gecvlogist obst^rv’cs in front, in tlie twisted f^trata of the other 
ride the ravine, one of the most striking phenomena to 
met with. Wc siiw there an ciuwmous vertical mass, surmounted 
by another, horizontal, and nearly of tl)c same extent. The 
•first Is bent towards the middle of its vertical mass, by a curve, 
M’hich scctns to have been the cftect of a l(K‘al pressui’e, o])era- , 
ting whilst the mass w^asin a^ft state, but which had been 
prcserv^nl, liotirtthstanding its stratification, in parallel Ixxls of 
nearly cxjiial thickness Soon after, the path is1>old1y traced in ^ 
the frpnl of two grottoes, the oiu' situated above the othcr.^ 
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From thence there is scarcely any ascent toMie village of Bre- 
con, where we arrived at half-past twelve o’clock. The guide 
to whom we truste<^l was absent ; Itut chance proci/red us ano- 
ther, We set out immediately with our guide, for the Ice Cave, 
which was much more distant than one hour’s walk. We found 
by the baivmeter, that our guide’s house, from whence we de- 
parted, w as 314 toises above the lake. The weather lieing bad, 
and having caught a severe cold, 1 resolved to leave the pn>se- 
cution of it. to my grandson, Edward Prevost, who ascended to 
tlie Ice Cave with the guide. I .shall give the following account 
of it in the words of my grandson. 

‘‘ The guide and I ascended till we arrived at the base of 
that immense inclined face of rock, which descends fap the 
chain of Mount ^ ergy, and whose barren and desolawF^|>eci 
makes it visible from a great distance, especially at sunset. This 
platform terminates in an abrupt manner, descending to the 
north towards the region of wood. We followxHl lor senne time 
this natural wall, from left to right, and, after a slight tuni to 
the left, we reached a place, wlicre a strong current of very 
cold air i.ssued from an o{>ening in the rock, alaiut two feet from 
tlic ground. The thermometer, w^hich in the oj)en air stood 
at 5P, when exjx)S€vl to this current fell iinnjcdiately to 38' ^ 
About ten toises farther, at the loot of the sjiuie natural wall, 
surmounted by the desert already mentioned, we found the Ice 
Cave, The entrance is small, and partly obstruVted by calca- 
reous blocks, which appear to liave fallen from the foof. A lit- 
tle ftirther in, we found ourselves in a cavity of a very inegular 
form, iftto which the daylight, and also the winters snow^, 
trates by an opening in the fonn of a funnel, and whicl) ilu* 
snow still partly obstructed. 

, “ The extremity opposite to the entrance is so low, tha,t the 

guide was obliged to stoop very much, in placing the end of tiie 
ribbon, which we made use of to measure with. gThe greatest 
length of the ^otto was only thirty feet ; its breadth, wdiich is*, 
very irregular, w'as alx)ut twtjnty-fivc, and its height ten or 
twelve at most. t 

The tem|>eraiure of the inu»rior was 4P. ♦I’lu' barometer 
at the entrance^ was 24. 1,8, which gives 1481 toisc^ for the 
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height above village of Br^zon, that is 462 toises abo^ e the 
lake. 

The dfeharge' of cold air was not confined tc^ the orifice 
mentioned above. There issued a stream more or less coldf and 
rapid, from all the natural and irregular openings in the verti- 
cal rock, of which I have been speaking. The direction of the 
canal, by which it issued, was downwards, and plunged into the 
mass of rock at an angle ol' 15^ or 20^. • 

“ It is impossible to estimate either the ilnckness*of the ice 
contained in this cavern, or its surface, which is very irregular. 
A part of it was evidently a remnant of the winter’s snow ; the re- 
mainder derived its origin from the ](X‘al congelation of the wa- 
ter oj)erating as in the cavern of St Cieorge’s. The guide as- 
serted that the process of congelation took place in summer also.” 

After descending to the plain, we passtd the night at Bonne- 
ville'. The next morning, at three quarters past five o’clock, we 
set out for Scionzier, a village situated at the entnuico of the 
valley ol’ Reposoir, by which we were to ascend to the Ice C’ave 
pf the Vergy Motmtains. We arrived at the village at a quar- 
ter pa.st seven oVkxik. Weakened by the illne.ss of the evening 
before, I took a liorse for part of the ascent from the village. 

Our guide had, in 1807, accompanied two of our coiintrynieix 
(MM. Necker and (-oHadon), in the same excursion we in- 
tended to make ; and he believed, that since that period, no 
one had, froni^curit)sity, visited the cavern, wliich is much less 
known than il de.serves to Ix^ We skirted along the side of a 
narrow and w^xxled vallev, in the bottom of which rolled the 
foaming torrent called Foroii. In this region, entirely calcur- 
reons, w^e frequently met with enormous rounded blocks of gra- 
nite, deposited on the .steep .side of the valley, at the e}X)ch of 
the griwid convulsion, which brought them from the central 
chain ol* the Alps. It is difficult to conceive hotv these bkx^ks 
could reach this height, in a narrow and steep }>ass, shut up at 
the highest extremity by a circle of very lofty pieaks. 

In skirling along the southern s^ace of the Vergy Mountains, 
which we did durii^ the w4u)lc roilte, we remarked that the 
calcarcH>us beA? which compose them, are, on this side, almost 
vertical, rcsVuig against the chain, in the same manner as we see 
them in looking from the north side, on the roa^ from Bonne- 
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ville to Cl use. One may form an idea of this appearance, by 
placing a pack of cards on end, in such a manner that they open 
at the bottom, in a very acute angle, just sufficient to enable 
them, when supported against each other at tlie top, to main- 
tain this situation. 

After Ifaving travelled an hour and a quarter, we arrivcnl at a 
place where the valley, now become very narrow, is shut up by 
a building, the door of’ which is the sole entrance by which one 
can penetrate higher into the domains which belongcnl formerly 
to tlie Chartreuse of the Reposoir. We found by the barome- 
tei^ that we had ascendcil 228.4 toiscs from Seionzier. 

After resting for a short time, wc proceeded, and arrived at a 
quarter past ten, at the level of the (’hartreuse, which w<! jiass-^ 
ed, leaving it a little to the left. We saw from hence the high 
peaks, called Les Tours, which are alun e Sallanches, and whose 
highest summit is called Pierre Pervee^ from a hole which is vi- 
sible in it. 

An inhabitant of the district informed us, that tliey are atwssi- 
ble, although they have very little appearance of it. lie had as* 
cended last year, and w as the fourteenth to reach tlie highest 
point; bis w^ife arrived the first, and they have made a party to re- 
turn this year, and plant a cross upon the summit. The barometer 
observed at the height of tlie buildings of the Kepotsoir, detiTmin- 
ed the height of this Chartreuse to be 322.3 tois(?.s alwvc the lake. 
We arrived at mid-day at a hut called Lc Sello. Wc found by the 
barometer that we had climbed 113.3 toise.s from Reposoir; we 
had ,sonie difficulty in penetrating into the hut, Ixisieged as it 
was by the cows, wdio had come to be milked : but having once 
made g<^K)d our entrance, we met W'itb a most hospitable rece{)-. 
tion, and milk in every possible form was present*^ for our 
choice. Wo left our jKmey here, in a very numerous society of 
quadrupds. From hence it occupied us an hour and a quar- 
ter to reach ^the but of IVfonlarkt, where the cows were to ar- 
rive next day, to establish themselves for the rest of the season. 
From this hut we at last ai'rived at the Glacier, after a very 
steep climb for 40 minutes! t 

, It is situate, not in the southern face. cJf the ^jbain of the 
Vergy, but in the most western of the |)assc?f which ^^{wate the 
^liffercnt sumjqjfits of the chain, an^l at « short distance from tlie 
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culminating |pmt*c>f tlie pass. In order to reach the grotto, 
we ascended along the foot of tlve rocks, in a direction perpendi- 
cular to that of thd chain, and as if wc projK>scd to cross it, by 
the pass up which we clambered, having on our right the tocks 
which form part of the central mass of the mountain. We 
fV)und, in scrambling along the foot of the rock,«i tolerably 
spacious cavern, in which tradition says, a band of coiners were 
formerly discovered. This grotto is cold, but without ice. A 
few toises higher we arrived at the ice-cave, situated in tlic same 
mass of TcK*ks, but which is announced majestically by a low 
v|ult, 43 feet in width at the base. We were immediately sen- 
sible of an extreme degree of cold which issued I’rom it, and 
against which it is the more necessary to take pre(*autions, that 
it is almost impossible to nmh it without being overheated. 

From the entrance the cavity liecoines much wider. We de- 
scended by a gently inclined ])lane, at the bottom of which is a 
liorizoutal platform o(' ice, of GO feet in length, by 30 in width ; 
it is not thick where it commences, but becomes more so as it 
advances towards the extremity. The ice rises in a slope 
against the ro(;k, wliich terminates the grotto. On the left side 
of the ice a stalagmite of the same material rises to about the 
lu‘ight of two feet, formed by the water wbii h drops from a cre- 
viec in the vault, whlcli is not very high. ^ 

If, after a^ri^ing at the extremity of this fine cavern, we turn 
round to h)ok at the inUrior, it %viil present a coup-d’oeil which 
we rccommcnid lo draughtsmen as extremely pictures<juc. 

I'he tenifxsrature at a foot above the ice was In 

the open air, and Ixyond the refrigerating influence, it was 
The barometer, constructed in I^omlon, and intended 
for tlic Englisli mountains, wliich are not so high as ours, w^as 
of no# use in determining the lieight of tlie cavern above the 
lake; the mercury could not descend lower, the reservoir being 
full 

• Our guide informed us, that when he visited* the cavern in 
April last, he found no ice, Imt jot consulorable depth of water 
towards its extrem’^y. lie praistjd«its beauty at present, wliich 
he dcdaral to greater than he had ever wtintwxl. It may 
l>e well to remark, that Uk preaml year is very cxtra^irdinary, 
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from the lieight of its mean temperature, whitih with the 

opinion of the inhabitants of the neighbourhotxl, tliat tlie hotter 
the season is, the greater is the cold, and tite (juauti'ey uf ice that 
is formed. However that nmy be, we had no reason to rejxnit 
the trouble we had taken in this last expedition, as the grotto 
is in cvcr^’ respect much superior to the other two. We re- 
mained there till three oVlock in the afternoon, and returned to 
Geneva at eleven o'clrick at night. 

After having stated the paincifial phenomena, and llie various 
circiiinstances which lell under our immediate 
three different ice-caves, ire shall now proceed 
conjectures respecting their cause. 

We may remark, in the /Irsf plaice, That in two of the three 
ice-caves we visited (indwl we may say of the four, including 
that of La Baume), wc cannot consider the winter’s snow as a 
jiossible or probable cause, although it might be a concomitant 
cause in the ice-c'ave of Brezon. Neither can we admit that 
the natural temperature of the earth favours these fornmtions, 
for, in our latitudes, the mean temperature is far above the 
freezing {xiint. Even our deepest springs indicate that it sel- 
dom falls below eight dcgrec^s. Besides, if this effect was pro- 
duced by the temperature of the earth, there would he ice found 
w^herever (here were natural eavenis; whereas, on the contrary, 
there exists a vast cavenf without any ice very near the last ice- 
cave which wc visited. 

It must lx? acknowledged, tlien, that we ought to have re- 
course to some particular local cause, in order to account for the 
formation of ice in some caverns and not in otlicrs. One of the 
observations made at the ice-cavc of Brezon, puts us in the way 
of being able to solve this interesting problem : 1 mean that uf 
the current of cold air, which issued with force from »fleveral 
openings in the rock near the cavern. Let us connect this ftict 
with a class of phenomena, which have so much resemblance to 
those which have just occupied us, that the consideration of 
them may throw some light Hijxm the causes which form and 
support the nattiral ice-caVes. I mean tho^ subterraneous ca^. 
vitics from whence i.ssue in suiniiier currents of’ air, not «mly 
colder than tfif external air, but than the mean tcniperature of 
the soil in the ^Jgions where they arc olxservetl. 


observaUg|||Liu 
to hazamHiie 
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Our celebr^ed anintryman Saussure bestowed a great deal 
of attention on* this phenomenon. The observations and reflec- 
tions which4ic made on the subject, are to be found in the Sd 
volume of his Travels among the Alps, (p. 1404—1415^. I 
shall now proceed to give a short a^unt of them. 

There is near Rome a little hill of 200 or SOOrfeet high, 
almost entirely composed ol‘ broken pieces of urns, and other 
vases of earthen ware, and for this reason called Monte Testa- 
ceo. Several caves have been dug round its base, i» the back- 
walls of which chimneys have been oj)ened, and from whence 
tl\|ire blows into the caves a cold wind which cools them. On 
Jul^L 1773 , the external air being in the shade at 78°.l Fah., 
th4Hp*niometer remained at 44°f in one of these caves, and at 
44" m another, according to the observations of Saussure. ‘‘ It 
is certainly a very singular phenomenon (says he), that in the 
middle of the Cam{)agna of Home, where the air is always 
])urning hot and suflwaling, there should be found a little in- 
suiato<l hill, from the base of which should issue, on all sides, 
currents of air f)f an extreme coolness.*'' 

It is not less singular, he adds, that in a climate still farther 
to lliie south, and in an island such as Ischia, near Naples, 
which is entirely volcanic, and almunds in hot springs, a cold 
wind, such as we have just destTjl>ed, should occur. Saussure 
(blind, by the^ob.M‘rvatioii he made March 9- 1773, that the 
ihermomoter was 03 J in the ojien air, and 45° J at the extremity 
of the grotto. He was told, at the same time, that in the great 
heats of stnnmer he would have found it much lower. 

At the ftK>l of the Awstoue hill, ujmn which is situated the 
town of St Marin, at the height of 325 toises almve the sea, 
there are likewise cold caves, where, on the 9tliof July 1773, 
Saussure found the tlicrniomcter at 45‘'J ; when in the open air it ' 
was at CT'I* 

In a private house, in tlic little town of Cosi near Tcrni, in 
file Papal States, there is a cellar, not very deep, in which a 
cold wind issfucs with consideray© impetuosity from the crevices 
of the rocksi aga^st which it is* placed. In July 4.3,773, 
Saussure foiftid Ibat the teni]>erature of this current was 4S®, 
while the outward air was 64°{i. 
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The cold caves called CanUm^f at ChihveQipiay in Italian 
Switzerland, rest against a rock from whence issites a cold wind, 
which Saussure ascertained, August 5. 1777, at nOon, to be at 
45^" Palir., while the external air was at 70'‘* 

Those which he had obaSned with the greatest attention, 
says he, aicd where fat? found the air the coldest, were those of 
Caprino on the edge of the lake of Lugano, at die foot of a 
calcareous moinitain, the very rapid declivity of which termi* 
nated close to the foot of the lake. 

In the first visit which Saussure made to these caves, in Juno 
29. 1775, the external air w^as at 79° in the shade, ;^j^^feth€ 
therraoinetcr suspended at the extremity of the caves rf’- 

In the second visit (August 1, 1777), the air w^lthoutheing 
at 72 ^ 2 , the tlici monieter fc‘ll only to 42'’ in the cave. Tlies<i.‘ 
caves are not deep, their iKittoin is level with the ground, and 
the cold air comes out from betw een the pieces of rock against 
which they are placed, and only at certain points opjxisite to 
which they have made lioles in the wall ()f the inner eiul 

The lust caves of this sort, whicli our learned and indefati- 
gable philosopher has visited, arc those of Hcrgisw^eil, on the 
banks of the Lake of Lucerne, in the territory of IJndcrwald, 
and at the f<x)t of the mountain called Renv, w^hich forms one 
of the bast*s of Mount Pilatus. Tlie cold caves are simply 
little wooden huts, except the back wall, which is built of dry 
stone.s, against tlie accumulation of rubbish at the fixjrt of the 
rock. 

On the 31st July 1783, the thermometer was at 73°. 2 in the 
shade, and at iu the interior of the hut. The proprietor 
affirmed to Saussure, that milk cv>u!d he preserved in it for 
^ three wet‘k8, meat for a month, and cherries from one season to 
another. Near this hut, there was another similar, w^here they 
preserved snow , which was sold in summer at Lucerne. This 
last fact connects very closx’ly the series of pheitomena, of which 
I have just given an account, ,with those which the natural ice- 
caves have presented to us. * ^ 

There is another circumstance which musir mh be omitted, 
that in winter t^ngelation takes place a little later iif tiiese huts 
thin i# Uie open air, but it afterwards freezes harder in the hitts; 
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without doubt, (says Sau^re,) this is prtxluced by the cur- 
rent which enters into these subterranean cavities.**’ 

Further he adds, The proprietors of these cold caves 
unanimously affirmed, that the hotter the summer was, ^ the 
greater was the strength of the SWirrent of air which issued 
from them, and which re-enters in winter from the iijtensiiy of 
the cold.” 

We sliall also add to this phenomenon another fact equally 
authenticated, and. which points out the cause of the^first very 
distinctly. We know, that in wwking mines, situated on the 
declivity of a mountain, alter having dug a vertical pit, they 
join it at the bottom to a horizontal gallery, which opens out to 
the air. These two cavities, which form a right angle, one 
branc|M^ wdiich is veiticai and the other horizontal, act as a 
syphonT^'om which the air issues in summer, fn/m the low er 
orifice, and rushes in from llu^ top to the hotteni of the pit; 
wdiilst in winter, it enters, on the contrary, by the gallery, and 
forms in the pit an ascending current. These tw’o currents,, 
whose direction is inverse, are produced by the different rela- 
tive weight of two currents of air, which balance reciprocally the 
one in the pit, the other in llie open air, and w Inch have for their 
base the door of the gallery, and for their common height the 
deptli of the pit. 

Ill summer, the exterior column yields, because being hotter, 
it is liighcr lliaif tlic interior one ; and the greater the rupture 
of the equilikrium of tcinperaUire bc?tween the two columns, 
with so much the gre ater li)rce ilocs the interior column descend 
and issue from the gallery, Tii winter, the rupture takes place 
in the opposite manner. The column in the pit is warmer than 
the external one, and is pushed up to the top, from below, by 
the latter, which rushes into the gallery. And, in the mter- 
mediate seasons, when the temperature without and witliin is 
equal, then there is no movement in the air either way. 

^There is little reason to doubt, that the same alternations take 
place, wherever there exist natural cavities, nearly in a vc.Ttical 
direction, terminated Ixlow by iater^ openings in form of 
grottoes. A tjurr^it of air niust be eitablishcd, which, in stim- 
mcr, wUl be from above tol>clow. This cuiTent brings into the* 
grotlo not only the temperature of the venic4 portion od' the 
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cavity through vhich it 1ms jmssed, but aH the refrigerating 
effJsct of evaporation, which nmst he very considerable, if the 
space traversed is filled with fragments of sftone, constantly wa- 
tered by some little stream. 

Such is the most plauatne explanation of the cold winds 
which from the grotUx's at the foot of Monte Testaceo, 
and of all the cold caves we have mentioned, and which (it 
must be recollected) are always placed against some mountain 
or hill 

Saussure, who suggested this ingenious explanation, wished^ 
to ascertain the refrigerating effect which it sup}X)seSi jbjr an ex- 
periment, which, if it did not shew the highest pOvSsibleaegrec, 
at least proved the reality of it. He filleil a glass tube of an 
inch diameter with fragments of wet stones, and inad^tihc air 
rush through by moans of bellows ; the »iir, which was at ^9^ 
at its entrance, was at do"’ when it came out of the tube. He 
afterwards obtained an additwmal degree of cold, by directing 
.the bellow\s against the hall ot‘ a thermometer wrapjK^d up in 
wet lim n. 

If we sup}>OHC' the mean teniperature of the cavity in which the 
air thus circulates, to beat 48'or5()\ it will not appear very ex- 
traordinary tlmt the refrigerating pnx^t'ss of cvaptiratlon, favour- 
ed by a great multiplication in the surfaces, aiui by a tempera- 
ture already txKded by the eva[)urating water, should attain the 
fra^zing point, and in this case llie natural ice-cav es arc only 
grottoes, with cold currents of air, which are a liltie colder than 
others, because tlu refrigtTating eff€*ct of eva(K>ration is there 
more favoured by circumstances. This explarialinn of cold 
currents,” says Saussure, ‘‘ has noiliing forced in it, at least for 
countries near our which are those w here the coldest caves 

have been observed.” We saw the thermometer at 37’^- in the 
caves of (/aprino, and at 38'"® in those of Hergisweil, in the mid- 
die of summer. There is not a very great difference l>etween this 
and the temperature of 48"^ which we obser\^ed in the ice-cave jf 
St Georges, or of 33° in iha^ of Mont Vergy. It must be ol)- 
served, ibat this theory explains vc^y naturally the extraordi- 
nary fact, attested by ail the inhabitants neaw the ice-caves, that 
‘there is more ice formed in summer than in wintcri' The rea- 
son is a simple one : it is in summer, and in the hottest part of 
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it, that the ^ilestructicm of equihbiium is the greatest, between 
the interico* and ex|berior column of air, which communicate by 
their base :# it is thten of course that the current of air, descend- 
ing and evaporating in the interior, is the most rapid and |ctivc, 
and. produces the most powerful ^K^ts. 

If we admit this explanation as satisfactory, w^ shall find 
that Saussure, in endeavouring only to explain the phenomenon 
of cold winds, has explained likewise, without intending it, 
that of the natural ice-caves, about which he was not particu- 
larly occupied. 

By whatever other hypothesis we may attempt to explain 
the ice^caves and cold winds, that which attributes them to 
the mass of snow accumulated in the winter, must be exclu- 
ded. The ice-cave of Brezon is the only one which could be 
influenced by this cause, but it could have no effect whatever 
in producing that enormous mass of ice which is wwked in the 
interior of the cavern of St George's, in that of La Baume, or 
in that of Mount Vergy, which might lx? worked, if it were 
situated lower down, and nearer to some c*ity where it would be 
consumed 


Art. II. — jWemotr of the Ljfe ami Writings of Ola vs Swartz^ 
M, />., Processor of Botany at Upsal^ Knight of the Orders 
ofVasa^ a?i(l of the Polar Star^ Member of the Acad, Casar. 
Nat Cur.^ By Kttiit Spbkngel, M. D“f. 

C)eaus Swautz had the advantage of being born of respectable 
parents, occup\ ing a middle station in society, and received an ex- 
cellent education. He enjoyed perfect and uninterropted good , 
healtljj, even to ihc last years of his life. His sweetness of dis- , 
jxjsition aiul inoffensive manners were such, tliat he felt a glow- 
■ ^ ~ ■' ' ^ 

^ this vol* ii. p. 80., for an account of the natur^ ice-cave of Fon- 

deurle, and also vol. \ i. p, 353. We have no doubt that regular crystals of Ice will 
be found in the icc-cave« of the' Jura and the Alps; and we hope that the exa- 
mination of these, if |^ey do exist, will bu on object of inteieet to Oiture vi- 
sitors,— Eo. ^4 

^ From ^ova AcU Acad. Coesarcie Leopoldtno«<^drolinte Katurse ^nosonim, 
Vol. Just published at Bonn. 

voii. vni. NO. IS. jan. 162S 
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ing bt‘.nevolence liwards tiliwtisl all his i^<dlo,w clicjrisheU 

m> hatred to^mrtlsanv , wasuever iujured l>y auyv never gave 
ofteoce to any* . - . ® ^ , 

Hi^ attadbnient to his native ieonntry se great, that be 
refused tin? most honourable ftrcfarments tiered him by foreign^ 
ers, although he bad less reason to he pleased with bb ;wiJary, 
tlian with the honours ajul esihnaiion eonferred on him by all 
his fellow citizens. His knowledge and aecjuirejoients were such, 
that with Thunberg he may be considered as nearly the most 
eminent l^otanist of his time. His domestic life was^ in as far 
as we know, tranquil and prosperous, although he luid the misfor- 
tune to lose his beloved wife eighteen yeai*s before his own death. 
This course of pure and perfect happiness was crowned by . a 
RKiturc age, so that his death will l>e considered timely, if 
we look )to tile completion of hommr, and the misery tjf senile 
decrepitude ; although premature, if we turn our attention to 
the affection of his friends and the love of his countrymen. 
Hence, while we have reason to lament his loss, wx' have alsc> 
reason to rejoice that his lih* was uscluJ and ha))py. But we 
now proceed, first, to give an atx^ount of* his life, and then to 
enumerate the writings which he luis left, and which will remain 
to future times inonumcntH of his know ledge and genius, 

Olaiis Swaktz was horn at Norkoping, a fl«)unshing munii- 
factiiring town of the Province of Plast Gothlan.l, on the 21st 
September ITfiU. His father, with the intention oC completing 
his education, sent him, in 1778, the year iii which lAnttrf^ius 
died, to Upsal, the chief seal of learjiing in Sweden, that he 
might be more fully insti'ucUd in the prine'qjles of Natural 
History* The Younger Liiimeus was chosen to supply the 
place of hb father in teaching this science. Wlhle attending the 
prelections of tliis master, w'ho was eonstantly aiiUcted with bad 
health, Swartz immediately felt that the little knowledge whidi 
he gained w^id soon l)e lost, did he not turn the . vacadons^ 
which here occupy nearly lire whole summer, to tlie use of hb 
favourite j^ienec. From lJ7b thej'efore to 1782, he travelled 
at this season through the different provincesj^ for^the purpe^ 
of becoming acffuainted with their iiaturakproductions, expUwing 
those which lie along the Gulph of Bothnia to the west, liitp- 
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land it?df as far m Lulea> Finland, and, Hsll}>^the fsylaiic|s of 
Aland and Xidthla^l When he Imd accjuired, in the^e jour- \ 
neys, a vei^ comprehensive knowledge of the indigeiipus plants 
{if his natiyo country, .which he increased and perlectjd by 
bis winter studies, afld had remtined at theUniveisiiy for five 
years, l:)cing now in his twenty-third year,, he purj)jj^*(l (o visit 
foreign countries, in order to augment his store of botanical 
knowledge, An|:ious to investigate the profuse vegetation of 
the trofrics^, after be had defended Jiis disserxation De MeOwdo 
Mummwi (Lin. Anuen, Acad., voL App. p. 09*), iliustrat. 
ed the histoi^^ rrf Gentuma pttkliella (Vetensk* Acad. HiindJ. 
1783^ p. 88.), and communicated his inaugural essay to the 
Medical Faculty^ he left his native country in the summer of 
1783, with the inlenlion of visiting North America, in the first 
place, a)id in tlu» following year, Jamaica* While in this 
island, where he remained ibr upwards of a year, lie obtained 
fW)nr the Vniversity the degree of Docitor of Medicine*. He 
(‘oiitimicd his journey, which he had undertaken at his own ex- 
pcnce, through Ilispanioia, and others of tlic West India 
Islamls, as far the sliorcs of 8outl\ America, and every where 
coUected. besides. pha*nogiimous plants, ferns, mosses, and 
lichens, in such ♦abundance, and with so much diligence and 
sjiga^ ity, that his labo\irs in this respect may be compared witli 
thosci ol' Sloanc, riimuer, and Aublet, At leugtli, in the year 
1780, having feturned to Kingston, the capital of Jamaica, and 
after refusiil^-, on account of his attachment to bis native coun^ 
try, the Hoyal UAtaifuud ('hair which had bixm olrered him, he 
embarked in a ship bound for England. * 

Having finished his voyage in safely, be rcjiiaincd upwards 
of a year in London, <Krupying his tinie in a manner IxToining , 
a uiitcp'alist, among the natural treasures an tassed in tliat opulent 
city. Here he n^ccived the utmost benefit frtm^ the fnendship and 
knowledge of the vonerablo Sir Joseph Banks, w ho procured for 
him ample means of seeing and cxatnitiing the «no8t extensive 

j* 

• At thi« time, the late excellent Dr F. R. S., Ac. a practising 

physician in Jai|iatca^ and active in the investigation of its plarrts. He com- 
miu^atcd m/jiny plantiS to Swurtz, and otherwise wa*; of pfreat service , to tt^ai 
cl^stlng^ished bolmiist. 
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collections of natural objects. After amasting all the knowledge 
which his excellent opportunities and ^rfefatigable industry 
could procure for him, he retunied home m‘ 1789;^ and; being 
immediately honoured with a fellowship in the University of 
Holm, he renewed his fornief^j'oumeys, and explored, in that and 
the follow?: g year, the northern provinces, the Norwegian Alps, 
and even part of Lapland. In 1790 he obtained the Presiden- 
cy of the Academy ; and in 3 791 the office of Professor in the 
Bergian Institution. Nearly at the same time he married the 
daughter of Dr Bergh of Upsal, an amiable and accomplished 
lady, who died in 1800, learing him a son and a daughter* 

Our author, in tlie mean time, found consolation in tlie study 
of his l>eloved plants. He refused the honourable situation in tlie 
Aoidemy of Petersburg which had become vacant by tlie death 
of Lopichinius, being determined to devote his life to tht' glory 
and benefit of his own country. Nor was his country ungrate- 
ful ; for he was advanced to the orders of Vasa and of the Polar 
Star : and in 1813 was nominated to a Professorship in the Ca- 
rolinian Institute. Fiom 1811 he also acted as Secretary to the 
Academy, Decorated witli lljese honours, and (K'cnpied with 
these lalxnirs, he wa.s, in the mouth of September 1817, seVml 
with a nervous fever, of which he died. * 

He departed from life, esteemed bv all who are devoted to 
.science, loved by every one who loves virtue, court.ed l)y the 
most honourable, whether native or foreigner. Whatever of 
Swartz we have loved, whatever w e have admired, remains, and 
will remain in the minds c»f men for ages to eonie, n^corded in 
the annals of i^ienct: and virtue.’'' 

His merits are so numerous and so great, especially in Botany, 
that it would be impossible to enumerate them in a few words, 
so as to do justice to his memory : For the first and ch’^ef ac- 
compli.shment of a Ixjtanist, a very extensive haouiedge of the 
various forms in the vegetable kingdom, was so eminently pos- 
sessed by him^, lliat we know of none who was hi.s superior it. 
this respect- 

He admirably illustrated die family of Orchidem, which bad 
been left almost untouched to liis time, founded new genera^ 
j-aised upon a fixed and solid basis, and kdded many ifew species, 
^On the genus Ejridendron, Schrad. Jounu 1799, ib p. 208, ; 
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on the other genera, jTVa^w. of the Soc. ofUpsal^ vi. 59. ; Vetcmk, 
Acad. Handl, 180#, ii. p, 20S. ; Schrad. ncues Journ. i. 1). 
Assisted by flis efforts and illustrations, R. Brown, and the^ccic- 
brated Richard, afterwards threw <»new light upon this family. 
No one could have better defined and illustrated tln^Jiaracters 
and sp^es of the genera PhylUichnefi^ (Schrad. Joum. 1799, i. 
273 . ; Annals of Botany, i. 286.): Forstera, (ibid. 291), jEA*-. 
}uiria^ (Trans, of Lin. Soc., vi. 4?0.) : Siylidiim^ Magaz, i. 
47., V. 89*) • Linconia^ (ibid. iv. 85., v. 283.): Ochroma^ (Vetensk. 
Acad. Handl, 1792, 144.) : SiylosanOm^ (ibid. 1789, 295.) : So- 
ImidrUy (ib. 1787, 300.) : Chhranihm^ (Philos. Trans., Ixxvii. 
359 .) ; as well as of many others. In constructing new genera, 
he was cautious and circumsjxjct, having none of tlie spirit of 
inn«>vation which proin{)t8 us to elevate every little point oi diffe- 
rence to the dignity of a generic character. Acting upon firm 
principles, he considered those characters only as stable, in wdiich 
he saw trui? and essential diflerenees ; so that the genera which 
he established, were never aflerwards nxhieed. 

The genera of Phamogamoiis plants, formed by Swartz, are 
the following : Aculoton^ Jrdirsia^ PoromnfnN^ BurucUa^ ^(dyp- 
tranihes^ CephuiTis., ChloranihiiSj C7tlorisy Coccocypselum^ Cory- 
dum., Cranudm., Cymhklium., JJcrtdrobium^ Diploiltum^ Dispe- 
W.v, Krfwdea^ Eptsiylmm., Hedyosman^ Hedungia^ Hoffmannia^ 
Hypdai{\ LahMia^ Laddnaa^ Legnoth^ L(ptanthe,Sy Linodcra^ 
Lithapfnluy iferunia^ Mcycra^ Microtcay MyrodUiy Ochroma,y 
Onddiumy PefahtnUy Pkrammay Ficrygodiumy Roclirfoiiiuy So- 
landroy SkliSy Stylkllumy Sfylomnthcsy Tcnatdumy I'hnnaiV, 
TetranthuSy Trkeruy TrlxiSy Valcntiniay Vanillny Wallcjita. 
The vast treasures whicli he had collected in the West Indies, 
he first described in his Nova Genera et Spedes Phniaruniy 
Holm. 1788; afteiwvards in the Ohnervatkmes Bofanica.^ 'Er- 
Ifl-ng. 1791 ; and lastly, in the admirabk* work, Flora India 
qeddetUaiiSy vol i.-v.,^Erl. 1797,-1806. 

In extricating innumerable new genera and species, claborat- 
ing genuine characters, im})rovin|| ^hem, detecting synonymes, 
and adding the mo^sf beautiful descriptions, he lalxmred w ith such 
indefatigabie industry, that he often added figures, delineated 
by himself, with great skill, as he was sufficiently expert in the 
art of drawing. 
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He also addled' Weellem descrfptbn& aJid ^U^strationss written 
ill the Swedish' language, td thefi^ires publl'ished h^Pedmshruch 
mAJiiUherg^ in th^ ^len^kBotmik^^A^* Swadfeli iJotanist ; at 
least in the fifth, siAth, scn^elKh, afid eighdu i^rdkiines. In the de- 
scriptioiia^pf rare he exhibited a ^le^en of the mok 

■^iite exaiinimtion, without prolixity, and Without exciting fasti- 
diousness, confining himself to the purest language, and the use 
^of fbe uspal technical terms. 

Nor was the ^application of Swartz limited to phiehogamous 
plants, but, applying himself with yeal to the study of cryj)- 
togamic vegetation, he was almost the first of his country- 
men who subjected this dejmrtmeiit of botany to minute investi- 
gation. For when he yet attended the demonstrations of tlie 
Younger Linnaeus, he occupied himsedf in arranging the Musucb^ 
which had been neglected and ill defined by Lirmaais liimselti 
and in evolving new diaractors for them. In whidi atteni})t, al- 
though, in con.^equence of following the observations of Heckolgy 
he was entirely deficient in the true and systematic knowledge 
which he afterwards acquirefl, he added, however, those import- 
ant and beautiful Novtti^ cryptogamk<r^ in which Splachnum 
^phccricumy gathered by himself in Liilean Lapland; Sjtlm.hmim 
angustcitum^ Polyirichum 'convolHtmn^ and many otlier mosses, 
afid even tropfcal -lichens, appeared for tlie first time. Those 
mosses which he discoveretJ in his native* coiint/’y, he aga'nt de- 
scribed, when residing in the West Indies, in the Nova Acta 
Uj )s. vol. iv. p. 239. After this he inserted a Sy^stematk Ar- 
rangement i^^the Smdi4h Mosses^ in the Transactions of the 
Atademj {Vctuish Acad, llundl 1795, p, 223.), which he 
again published more at large, wnth beautiful figures of new 
species, Erlang. 1799? 8vo. In this arrangement, and in his 
enumeration of West Indian Mosses, he evinced that sagacity 
and mcxli^mdon, whidi every botanist ought to possess. 

Altbougli he highly vahietl the discoveries of Ilcdwig^ he by 
no means, however, admitted the whole of the genera, which lie 
had separated too artificially, but conjoined, for example, Di- 
cranum and Fissidens, Swartz‘a and l)idy%otlon, Tortnla and 
liarbula, Bryum and Webera. But then he aK'o ei**ta1)Hshed 
new genera, o{ (Xmoyturfum (Sehiail ueues Jourrr 
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i. % 24.), (jlimlidinm (Schrad. Joiirn, 1801 , i. SS.), Calym- i' 
pen% lasdy^ whiclj Weber published in bis Tabula Muscorum, ^ 
Kilott, 

It is t 6 Swartz, especially, that^e owe a >iiore intimf^^ attd 
solid knowledge erf* the Ferm. When he returned from his 
great journey, he illustrated the genus VUtarla^ conltdiug in the 
observations of Smith (Neue Schriften der Berl. Gescllsch. Na- 
turf. Freundt^ ii. 129 ) He elaborated a new systematic ar- 
rangement of this family (Schrad. Joum., 1800 ii., 1801 ii. 
87S.), in which, besides innumerable new species, he first pub- 
lished the genera PsiloUim.^ Botrychimn, and Gram- 
mitis. His Syr^ofjsh Fllicum., published at Kilon, in 1806, is 
desen^edly admired, on account of its very accurate characters 
of nearly eight hundred species, its beautiful descriptions and 
excellent figures. In this work he gave to the world the new 
genera Anemia^ Mohria.^ and CheUanthes. Lastly, he increased 
iiis reputation by the Brasilian FrnM*, tollecled by Fraigreiss^ 
(Vetensk. ActuL IlandL 1817, ]). 53.) 

Nor was be deficient in the knowledge of Lkhensl or even 
I^gi: Of the former, he described many in the Fhra India 
Oceklenialis^ and Fasciculus Lichennm Americanontm^ Erlang. 
1811; and, of the latter, chiefly the indigenous species, in the 
Tmnsactions of the StcnLliolm Academy (Veiensk. Acad. 
Handl. 1808,^1809, 1810, 1811, 1812, 1815); and added also 
the new gepiis Verpa (ib, 1815, 189 ) 

Although less partial to Zoology tlmn botany, he did not, how- 
ever, entirely neglect this .^^tudy. He illustrated the History 
Myochie (Vetensk. Acad. Ilandl. 1790, p. 114.), of the White 
Termite (ib. 1792, p. 888 .), of the Mcdiisa (ib. 1788, p. 198., 
1791, p. 188.), of the Pulejc pcnciram (ib, 1788, p. 40,), and*# 
of (hpicerus^ a new genus of insects (ib. 1808, p. 870 .), and* 
inserted several new species of insects in the Synonymia Insec- 
toarutn of Sebiinher, p. 8 . and 3. Besides, he added descriptions 
^ of animals to the figures published by Palmsbruch and Billberg 
(Svensk Zoologi.) 4 , 

Altbougb, Iwihese works, SwtSrtz has evinced himself a dili- 
gent ol)sefvtir of nature, and especially a most learned and most 
sagacioui botanist ; yet be was very fond of those arts whidi re-, 
dated science to practice, and are conducive to public and domt^ 



24 Account Mr Forresfs Mew Percussion Lock, 

tic prosperity. Being particularly addicted to Horticulture, he 
^ left a set of manuscript prelections on this ; and also wrote 
the text of a Swedish periodical work, intended to promote its 
practice {Moffazin for Blojg^tcr^dUkart och Jdkare af Trad- 
guards skotsehn^ utgfeet ^ Pfeiffer^ Venus och Rucknmin^ 
1806, 12 jti often,) Lastly, he inserted various remarks on the ' 
diseases of plants, and otliers on useful culinary, vegetables, in 
another periodical work, some of which were translated from the 
German and French languages, (Landtbruks Acad, An^^er, 
1814, 1815, 1816.) ' ^ 

The liberality of this excellent man, free from all jealousy or 
envy, is celebrated by every one who had any dealings with him 
in a literary way : with the same benevolence, he transmitted to 
his friends tlie rarest jdants, as well as the most excellent re- 
marks written by himself. 

Some of these, containing species of mosses, lie with Wcher 
of Kiel, others, on new mosses, in the cabinet of Scfa'adcr, at 
Gottingen, and others, illustrative of American licliens, in that 
of Sturm^ at Nuremberg. 

To this illustrious lK)tanist, Schreber first dedicated the To?/- 
natea of Aublet, which he considered as gent;rically different 
from the Possira of the same author, giving to this latter the 
name of Rittera, But, it being shewm by FaAZ, that tl||ILin 
reality form only one genus, Willdcnow rctauiexj tlie nairm of 
SwAiiTziA. It is a genus of South American tree^, belonging 
to Polyandria ; but whose natural affinitie^s ai-e not yet well un- 
derstood, unless, perhaps, it be related to Schreher'^s Dhnorplia,, 
and to Cyclas^ and l>e thus referable to the Lcgvvunos<e. The 
genus of mosses to which Hedwig gave tlie name of Swartzia^ 
was afterwards named by him Cynmitodmm. 


Art. III . — Acemmt f a New Percussion Lock^ by Mr Georob 
Forrest, Gunsmith, Jedburgh. In a Letter from Mr 
Lizars to Dr Brewster. 

Dear Sir, 

I BEc; leave to send you a sketch and description *bf an im- 
proved Percussion Lock by Mr George Forrest, gunmakcr, Jed- 






Account of Mr Fairer fs New Percmsimi Loch,, ^ 

burgh, which, •! haVe been informed) is esteemed by sportsmen 
to be a very ingenipus contrivance, and considerably different 
from other9'A»rhich have been made upon the same })rinciple. I 
am entirely ignorant of the propertjijg^of these im piemen ts/'and 
would not have troubled you with any account of Mr ^^rcst’s 
improvement, bad it not been mentioned to me ^ 4ic time I 
saw the fowling-^pece, that the celebrated Dr Wollaston had 
examined it with some interest, while lately on a visit to that 
place. I was also informed, that it had been tried the Earl 
of Minto and his two brothers, wdio expressed themselves very 
highly pleased with the ease and certainty of its operations, and 
the perfect safety with which it may be used. 

The chief advantages of this invention, are the great conve- 
nience of being enabled to sii})ply as inucli priming powder be- 
fore si?tting out on a Java's sport, as (with a double-barrelled 
piece) will answer for eighty discharges, with scarcely any far- 
ther trouble than merely filling tlie magazine before setting out, 
—the perfect certainty of tlie ex[)losions, — the greatest ease 
in keeping the k)ck clean and unex}K>sed to a damp atmosphere, 
— and, abovt' all, the most complete security against every pos- 
sibility of accident by the explosion of the powder contained 
in the magazine. These pro})erfies I hope will be understood 
from the f'ollowing description of the sketch, and, on the inven- 
tors account, I ^hall be most happy if you shall think it w orthy 
of your notiep. ^ 

Fig. 1. of Platj: I. is a representation of the <u)inplete kxik, 
as seen at half cock. A, a steel punch fixed into the point of 
the cock^ which, when the trigger is pulled, descends into the 
pan B, in the direction of the dolled line, and, in its sudden 
desci'iit, strikes ujion the Iiammer C, and removes the hammer 
(whcrfe^lso the magazine is contained) to the position shewn in 
Fig. S. D, a (inger-scTcw, by turning which the proper quan- 
tity of priming powder is measured out for single discharge, 
aud emptied into the pan B. E is that part of the lock through 
which there is a ‘^all i>erforatioT6 leading from the pan to the 
barrel. This parwf the lock will Ije better understood by ex- 
amining Fig. S. vpich is a lateral view, shewing (by the dotted 
lines) the canal through which the fire is conducted from the- 
pan A to the barrel at B. 
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Fig. 2. is another njpresentation of the Ic^k after bting hred. 
This is given for the purpose of shevvdng J^ow the magazine in 
the hollow of the hammer C is thrown back, out ot* the reach of 
conK'Ct with the flash the explosioDi in the ])UU 5 and in 
what hit^^ner the punch at the {loint of the cock descends into 
the pan, when the trigger is pulled to set off the piece. 

Fig. 3. is a lateral representation of the finger-screw seen a# 
D, Fig. 1. This view of the figure also shews a stecK j l fa der. 
which is fnterposed between the magazine and the ]ja^P* the 
double purpose of security against accident fmm tlie contact of 
the one with the other, and for measuring off* the })roj)cr cpian- 
tiiy of powder req Visite for one diseliargc, The small hollow' 
in the cylinder where the |)riming lodges is seen at A. 

Fig. 4. is a section of the magazine, the cylinder, llie pan, 
and the funnel through whicli tlie fire is conveyed to the barrel, 
A is the magazine, K the cylinder, (" the j)an, 1) the funnel ; 
E is the small hollow in the cylinder in w^hich the })riiuing jxjw- 
dcr lodges bc*fore the cylinder is turned round by the finger- 
screw, and 'emptied into the pan. 

Fig. 6. is a representation of the other side of the magazine 
next to the barrel, where there is placed a s])ritig which catches 
into a nick at the end of the cvlinder, and indicates when the 
priming powder is emptied into the pan, and when the cy- 
linder is again turned round to its proper p<'sition. A is the 
sjiring, B the nick, C is*the spring, seen apart fr'jm the side of 
the magazine. 

I hope it will now be understood, that tlie excellence of this 
invention consists chiefly in the well judged inlerveniion and 
position of the cylinder lietwixt the pan and the magazine, 
which arrangement completely prevents all possibility of any 
accident ; for, by an examination of the diagram, or rather en- 
larged section of this part of the apparatus, given at Fig. 7#, it 
will be seen.^ that, at no point whatever, during the process of 
turning round the cylinder to fill the pan^ is die powder in tlicj 
magazine ever brought in contact with that fpoint. Let it be 
supjiosed that A represents the hollow of cylinder where the 
powder is lodged, and in its present |)osi^^on letting the con- 
tents fall into the pan, it is obAnous that no communication with 
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the jifiag^tzintf JB citi take place in this positiori ; and' if wc again 
supp)se the hollow tnm^ round to d, there is still nt> commu- 
iiication.- * In short, Mr Forrest ’’s invention in this resjjSct is so 
excellent, that even with the grr:3to»t neglect and carj^ssness 
there is no danger. 

The quality of the priming powder is the same as used for 
Mr Forsytes, patent, 3 parts of the oxymuriate of' potash, 1 of 
sulphur, and 1 of charcoal I am, Dear Sir, ^yours most re- 
spectfully, 

" EniNBijRcn, ) Will. H. Lizars. 

21a*j5 Odol/er 18SS. ji 


Art. I\l — Account of a" Ncic Escapement By Mr David 
\Vhite4.avv, Watchmaker, 1C. Prince's Street, Edinburgh. 

X HE rewards which have been offered by Government, and 
the encouragement held out by the public, more particularly 
that part of it engaged in maritime enterprize, have called into 
action men 6f sui’h talents within lliesc last sixty years, that 
chronometers have been brought to a very high degree of per- 
fection. This has rendered it difficu\t now to effect any very 
decided imprpvemeiu in tlieir construction, though particular 
parts of them may sStill lie susceptible f»f simplification. 

The escapements of Arnold and Earnshaw have been very 
generally ap})roved of', and much uswl in the construction of 
iKJth box and pocket chronomders. From a consideration of 
the small imperfections still lielonging to these, w’hich occurred 
to the inventor of tins, in the course of bis employment in the ’* 
consfl:ucti(m of chronometers, he found, that, by taking advan-* 
lage of some well-known mechanical principles, improvements 
might still be effected in easing the balance, and diminishing the 
* effects of friction in the e.scajiement, by means i)t the following 
construction, iiMbe. description eitid investigation of the principles 
of which, its aidyimtages over thaf of Earnshaw will be pointed 
out. 

. In this esc^^ument, jlu' teeth of the scape ,wh^l may be 
those of the common detached ralchet kind^since a sjnall part 
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of the point of the tooth only is employed, ap/!^ thsPt slide*^ along 
an arc of a circle. 

Let CLG be this wheel, in which AGHB, Plate f; Fig. 8., 
is the method of escapii^iient, and IMLK, that of Earn- 
shaw, ea^ being in a state of repose. Also EF, the dia- 
meter of the impulse-pallet, is about Jths of OC, the radius ol* 
the scape-wheel, or nearly a mean between those of Arnold and 
Earnshaw. AB is a straight cylindrical lever, turning about an 
axle passing through H, whose ends work in jeVelled holes in 
the frame of the watch as usual, to give a steady motion, and as 
little friction as j)ossible. GH, Mdiose sliape may be varied, is 
a detent fixed to AB, on which the wheel rests, in such a man- 
ner that the angle OGH is a riglit angle, and GIl is coJise- 
quently a tangent to the wheel at the tooth G. The part or 
face cd is jewelled, and formed into .'tii arc of a circle, of which 
the radius is GH ; and therefore, when it slides along the tooth 
G, it can give no motion to the escape- wheel ; also ah is the 
slight spring fixed at a as \isuaL 

Now, BGH may be considered as a bent lever, or as a wheel 
and pinion fixed on the same axis as IT. Hence, any power 
applied at B is to the resistance at G as GII is to BH, or 
G X GH “rr B X BIT by mechanics Hence, if we sii])pose 
GH to be I of BII, the power will he to the resistance as 1 to 
4 ; or of* power applied at B, will etpial the ^lesistance from 
friction, and the force of the slender spring employee! for bring- 
ing the detent into its proper position ujnm the tooth of the 
scape-Avheel at G. 

Now^, in the case of Earnshaw’s, if wc conceive the bar IK to 
be a lever fixed at I, and turning or bending round M, the 
middle of the spring eta, as a centre, wTiich is nearly true, L 
the stud, or detent, in which the tooth of* the scapc^-whecl acts 
as before, ik the slight spring fixed at i, then this will become a 
lever of the second kind, and we have by mechanics the power 
applied at *K, is to the resistance at L, as LM is to KM, or 
K X KM = L X LM. Henceyif KL is \ of jLM, as formerly 
supposed, then the power applied by the balance at K will be 

^,. Vj 

• Wood, § 96. prop. xviii.-.-.Gregory, voU i. § 133. cor, ^ 

t Wood, §-73. prop, xiv,— Gregory, vol. i. § 133. cor. 3. 
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to the resistance fl^ra friction, &c. at L, as 4 is to 5, instead of 
as 1 to 4 by the new escapement It is evident, too, that much 
more force vill be required to bend the spring which must 
be of sufficient strength to resist l^wfiole force of the^cape- 
wheel in Eamshaw’s, than to overcome the friction oL^^^e pivot- 
holes at H, and the force of the tender spring at f and conse- 
quently another advantage is gained by this method, perhaps not 
less than the former. Indeed, the less LK is in pix^portion to LM, 
it is obvious the less is the advantage gained in Earnshaw's; 
whereas in this, the less GH is in projxjrtion to HB, so much the 
more is gained, and that in any given proportion, since the irn- 
piilso-pallet is placed on one side of the scape-wheel, and the de- 
tent on the other. Since, in the new escapement, the impulse or 
power is to the resistaiu*e as 1 is to 4, and in Earnshaw’s they are 
in the ratio of 4 to 5, the adt antage gained by Earnshaw> me- 
thod is only one-fourth of the whole, whereas in this it is three 
times the whole. It is also apparent, that tl>e whole force of 
the scape-wheel bears upon the centre H, since cd is an arc of a 
circle ; and hence the difficulty of forming the spring em of the 
proper thickness absolutely necessary to support that force is 
thereby avoided. The locking by this method is also much 
more sure and steady, when resting on a centre, than in the case 
ol‘ Earnshaw’s, which is ujxni a slight sj)ring. The detent GH 
is brought into^its proper jjosition, by means of a very delicate 
sjiring, acting at about /! as before stated, on the jewel, w hich is 
fixed there chiefly to receive the tooth of the scaj^e-whecl ; or it 
maybe done hv a spiral or helical spring alUicdied to tin* axis 
at H, somew hat in the i'onn of a bahince-s]>ring, which, by an 
adjusinient, may perhaps have a slight influence in bringing the 
chronometer to time. 

EmNiJuitGii, AVpjf. 1822. 


Akt. V. — ^On. tJic Calcareous T'lfas (f Hungary. By F. S. 
Bed D ANT, Ch<!|'alier of the Royal Order of llie Legion of 
Honour, &c. 

o 

X^ESTiNG over jlcposits of the secondary and other older rocks, 
there appear, on the one hand, the crystalline %jdimcnts, or iu- 




30 F. S* UcudaiU on Cnkareaifs Tufan of Hun^ai y. 

wliidi are daily formed Uy.cbeawcal precjpitaUon from niai- 
ters which the waters dissolve^ wlule traversing the mineral mass- 
es; and, on the other, the heaps of -different matters,, contiimally 
detaci^ed from tlie mountains, which the waters of rains, torrents 
and rivi^g, daily extract from all parts, and carry to the bottom 
^ of the nei^iibouring valleys, or transport, in their course, to the 
midst of distant plains. It is these latter deposits, whose 
mass is always increfising, which, after being once formed, are 
again themselves affected by the waters, transported from one 
place to another, undergoing various changes, that I would more 
particularly dc^signate by the name of Alluvion. They form, in 
some measure, the continuation of the arenaceous deposits whi(*h 
have been already described, and which may be regarcf^iS'^s co- 
lossal alluvia of an old %vorld. It is even sometimes diMSult to 
distinguish them, because they are the same material, which, 
after having been worn off in one point, have been traiis{)orled 
M'ithout any change to another. But the difference which exists 
here is mure easily perceived than expressed ; and besides, in 
these deposits, there occur enveloped togetlicr, debris of all sorts, 
derived front various kinds of rocks over which tlie waters have 
rolled, plants whic h grow at the surlace of the soil, terrestrial or 
aquatic shells of all kinds; debris, in short, of all that exists at 
present upon the eartf), whether natural productions, or even 
the products of human ingenuity. There result, in consequence, 
deposits which are dislingulslied from ail otlicrs^by a multitude 
of peculiar circumstances. 

Among the calcarcjous tufas whicJi occur in Hungary, two 
species should, jxjrhaps, be distinguished ; one wliich proceeds 
from old deposits, of the formation of which no remembrance is 
preserved, and which, having long since ceased to increase, ap- 
pear to have belonged to an ancient order of tilings ; another, 
again, which comprehends deposits evidently originating from 
sources which are still to be discovered in the same places, and 
which do not cease to acquire deuly augmentations in the same 
manner as they We commenced. To the first type must be 
referred the cal^j^Hius tufas which occur above the last houses 
of the suburb of Buda, and which extend ^from thence to the 
gravelly hills of Saint Andre, It is a pretty considerable mass, 
which terminates in a very even platform, the sides of which are 
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esqarpes il pic jto a '^moderate heighU at the edge of the little 
plain of Old Buda. The lower part is a coarse tufa, of a yek 
lawish-wliita colour, full of infiltrations of calcaiwus spar 
which here and, there forms brilliant veins in tlie mi(kt of 
the rock, or even stalactites in the Cavities which ah^d in 
its substance. In proportion as we proceed upwards, the tu* 
fa becomes more comj^act; and in the upper parts, it pre- 
sents an extremely solid, and very hard rod:,, with a splin- 
tery fracture, perforated with in’egnlarly tubular lioles, some- 
times empty, sometimes crusted, or even filled with white trans- 
jiarent calcareous spar. I have distinguished, in some parts, 
vegetable impressions, helices, and other shells which apj^ear to 
belong to the genus paludina, and to tlie species designated by 
the name of paludina impura. These deposits of calcareous tu- 
fa have been wrought in many jK>ints as a building stone, espe- 
cially in the more solid parts. The works have been carried 
on, as it would seem, for many ages; for these stones have been 
used in some parts of the fortress of Vissegrad, which shows, 
that, at the period when that fortress was built, the tufas in ques- 
tion were nearly «uch as wc sec them at the present day. I have 
discovered no (race of the springs from which they have derived 
their origin ; and nowhere have I observed modern augmenta- 
tions made to the mass. 

It was without doubt, also, at a very remote epoch, that the 
calcareous tufas Vere fonued, which we see on the wosteni side 
of lil(jksl)ergt and vhich ar^ pari icularly remarkable on account 
of the planorbcs which they conlaiu in certain points. Tliesc 
tul’as are very solid, of a whitish or yellowish colour, and have, 
in some p^rts, a great analogy with the lh*avertino of theneigh- 
l)ourhood of Home, which is also an ancient tufa. No traces of 
the watjjrs from which these masses have been deposited? are to 
be seen now at Bloksberg : it is probable that they were formed 
at a time when that mountain was altogether different from 
wliat it is at the present day. The presence of plinorbes indi- 
cates, that tliere were other waters than those of an incrusting 
spring, which miglk be imagined updn the sides of the moun- 
tain; there myst Iwive been a stream or body of fresh water of 
some kind, where |he planorbes could have lived ; and at the 
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preseftit day, it would be impossible for the o^e ov the other to 
exist, on account of the form of the mountain. 

With regard to the deposits of tufas, formed by springs which 
still CS^ist at the present dav^ in the^same places, and which con- 
tinuall}^igment the mass in a greater or less degree, there oc- 
cur a very great number in Hungary, All the calcareous moun- 
tains of the counties of Tretitscn, Thhrotz, Arva, Lipto, Zolyom, 
&c. abound in^acidulous springs, wliich deposit a great quantity 
of carbonate of lime, and of which some have fonne<|ijKvarious 
points, masses so considerable, as in many cases to be- 

lief that their waters were infinitely more abundant than they are 
at the pi'escnt day. In fact, the present increase of these depo- 
sits is extremely slow ; and were we to calculate, on the same ba- 
sis, the jicrlod of lime necessary to form such a mass, wo should, 
without doubt, find it by much too considcmble. It appears, 
that there has been a certain period of rapid increase, after which 
the formation has abated to the point at which we see it at the 
present clay. It is even to be jireslimed, that this jieriod is al- 
ready very remote ; for the large hills of tufa have, in the detri- 
tion of their surface, and in the manner in which they are cover- 
ed, either with gravel, or with vegetable soil, &c. a certain air of 
antiquity, something which seems to say that their origin must 
extend to many ages back: It is besides to be remarked, that 
there exist, on many of these hills, churches which appear very 
old, ruined castles, &c. ; and, as I have l)oen assured, there are 
.some which are mentioned in extremely old acts and records. 
An inquiry into these details, not only in Hungary, but in many 
other countries of Europe, might be the object of an iuvestiga- 
tion very interesting for the geology of later Kges. ^ 

The de[)osits wliich arc daily forming in the marshes of the 
great plain, and which we have already described, shouW be still 
regarded as true tufa ; for, althougli some parts of these depo- 
sits may be owing to a mechanical precipitation of earthy parti- 
cles, there certainly exists also a crystalline sediment for produ- 
cing the solid and compac^t pgrts whicli me u^ed in the plain for 
building. But there is he5'e this difteroncq Ahat the crystalliza- 
tion takes plafce tranquilly under the water, wbik, in the former 
deposits of tufa, it is the result of a continual evap<A‘ation in the 
o]3en air, and pf the disengagement of carbonic acid, By means 
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of which these.wate^s held the grater part of carbonate of lime 
in solution. It rpsults from this, that the deposits of the 
marshes ar(j rather geological formations than the others ; and, 
in fact, the mineralogical characters which they present, ^ring 
them much nearer in nature to various mineral beds ter- 

tiary formations than any the former tufas, eveii of those 
which are the most solid and most ancient. 

It is these waters, charged with calcareous particles in solution, 
and at the same lime with mud simply suspended, which often 
agglutinate on the declivity of mountains the small fragments of 
all kinds detached froin the neighbouring rocks. There result 
kinds of breccia or puddingstone, having very little solidity, 
which' arc pretty commonly found in the high mountains, and of 
which Hungary also presents many examjiles, especially in the 
counties of Zolyom and J^omor. But no where do these nio- 
dern deposits form in considerable masses, which may perhaps 
be owing to this, that, being always rather soft, they crumble 
down after they have arrived at a c<.Ttaiu hcighi. We are so 
much the more induced to form this idea, that we often lind 
pretty large detached blocks, more or less broken, on the decli- 
vity of the mountains, or in the biiltoin of valleys, and that it is 
rare to find, hi situ^ masses of greater size. One of the best 
points which I know in Hungary lor verifying these observa- 
tions, is the nnite from Neusohe to Henengrund, keeping along 
the declivity ol‘ the mountain. * 


' • 


Al*t. VI. — On the Use of Perfumes in pi'cvcniing the Fqrma-* 
imi of MouliPincss. By John MacCulloch, M. D. and 
F. Ji. S. &c. Communicated by the Author. 

There are many cases of dail y occurrence, in which the 
growth of those minute vegetables that constitute raoitldiness, is 
a very troublesome inconvenience. As your Journal does not 
despise tlie useful, I nc*ed make no apology for a communication 
that has no other qu^tlity to recommend it. 

I do not preten^ dto account for the mode in which perfumes 
act in produefog mis effect ; nor do I know the limitations with 
resjKict to these : jbut I have found it hold good with all the es^ 
VOL. Tin. m 15. JAN. 1823* 
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sential oils that I have trie^ aod^that even ^hen used in a very 
minute quantity. ^ — 

Ink, paste, leatlier, and seeds, are, among the common articles 
whicl^ suffer from this cause, and /to ^ which the remedy is easily 
applidh^Jf . With respecrtb aiticles^ food, such as bread, cold 
meats, or dried fish, is less easy to apply a remedy, on account 
of the taste. Cloves, however, and other spikes whose flavours 
are grateful, may sometimes be used for tins end ; and that they 
act in consequence of this principle, and not by any particular 
antiseptic virtue, scans plain, by their preventing equally the 
growth of those minute cryptogamous plants on ink, and other 
substances not of an animal nature. 

The effect of cloves in preventing the mouldiness in Ink, is in- 
deed generally known ; and it is obtained in the same way by 
bil of* lavender, in a very^ minute quantity ir or by any other of 
the perfumed oils. 

To preserve Leatlier in the same manner from this effect, is a 
matter of great importance, particularly in military storeJiouses, 
where tlie labour cmjiloyed in cleaning harness and shoes is a 
cause of considerable cxponcc, and where much injury^ is 
slonally sustained from this cause. The same essential oi, 
swer the pur|X)se, as far as I have had an opportunity of try- 
ing effectually. The cheapest, of course, sliould be selected ; 
and it would be necessary io try oil of turpicntine, for this lea^ 
son. The total interruption of all ray pursuits has hitherto 
prevented me from carrying these trials as far as 1 interfcled. 

It is a remarkable confinnation ol* this circumstance, drat 
Russian leather, which is perfumed with the tar of the birch- 
tree, is not subject to mouldiness, as must be well knotvn to all 
who possess books thus bound. T.liey even prevent it from 
taking place in those books bound in calf neai; to wKch they 
happen to lie. This fact is particularly weH known to Russia 
merchants, as they suffer, bales of this artiplc to lie in tire Lon- 
don docks in die most careless inanirer, for a great length df 
;|time, knowing well tliat they can sustain no injury of this na- 
We from .dampness, wheriks, comwm cuivried. leatlier requires 
to be opened, cleaned, and venl^ated. CoUectori;? of books w ill 
not be sorry to learn, that a fetf di=ops,of anjl* p^fufoed oil ^srill 
snsuin tljeir libraries from this pest ‘ 
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I had commence^ some triids bti Wdod on jthe ^laine principle, 
iyith the view of preserving it from what is called the dry-rot^ 
and, as it saelned to me, with effect But as I have now no hopes 
of pursuing this kibject, I gfed to have an opportunijyi hy 
your means, of putting it into better hands. A che^jjP^^oih of 
coursej would be required for operations so extensive as this. 

The next substance that I shall point out is Paste, which is 
a very perishable article. Alum, which is usec^ by the book- 
binders, although it px^serves that most necessary substance 
longer than* it would remain useful without it, is not very effect 
tuah Rosin, sometlines used by shoemakers, answers the pur- 
pose better, and appears to act entirely on this principle. It is, 
however, less effectual than even oil of turpentine. Lavender, 
and the other strong perfumes, such as peppermint, anise, and 
bergamot, are perfectly effectual, even in a very small (juanti^ 
ty ; and paste may thus be preserved for any length of time. 

Your niineralogical readers in particular, who have frequent 
occasion to use paste for their labels in very small quantities, 
and where the titouble of thus making it on every fresh occa- 
sion is inconvenient, will be glad to know that this useful article 
may be made to keep, even for years, always ready for use, and 
subject to no change. 

That which I have long used in this manner is made of flour 
in -the usual wa^, but rather thick, with a proportioi>of brown 
sugar, and a small quantity of corrosive sublimate. The use 
of the Mgar is to keep it flexible, so as to prevent its scaling off 
from smooth surfaces ; and that of the corrosive sublipiate, 
inucpendehtly of preserving it from insects, is an effectual check 
against its fermentation. This salt, however, does not prevent 
the formation of mouldiness* But as a drop or two of the es- 
sential ^oils above mentioned is a complete security against this, 
all the causes of destruction are effectually guarded against* 
Paste made in this manner, and exjxosed to the air, dries with- 
out change to a slate resembling horn ; so that it may at any 
time be wetted again, and applied to use. When kept in a close- 
covered pot, it may# be preserved in*a state for use at ail times. 

This prin<Sple seCms also applicable to the preservation of 
seeds, particulwy in cases where they are sent frmn distant 
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countries by sea, when it known thdt often perish 

from this cause. Dampnessf^ of course, will perform office 
at any rate, if moisture is ttot excluded ; yet it is certain, that 
the gl<jwtli of the vegctal^lij? ^icK constitute mouldy accelerate 
the evirf^whethcr by retaining ^moisture,* or by what means, is 
not very apparent.^ This, in fact, hapj)ens equally in the case 
^ dry rot in wood, and, indeed, in all others where this cause 
oj^rktes. It fe a curious illustration of the truth of this view 

f a' remedy, that the aromatic seeds of all kinds are not subject 
mould, and that their vicinity prevents it in others with which 
they fi&*e packed. They al^> produce the same effect daily, even 
in ahinfial matters, without its being suspected. Not to repeat 
any thing on the subject of cookery% I need only remark, that 
it is common to put pepper into collections of insects or birds, 
without its having been remarked, that it had the sarriC- powder 
of keeping off mould, as of discouraging or killing the ptinns 
mnnivoms, or other insects that commit ravages in ihese cases. 

In concluding these hints, I might add, in illustration of 
them, thaj ^ngerbread and bread containing earraway-seetls is 
far less liable to inouldiness than plain bread. It will be a 
matter worthy of consideration, how far flour might be preserved 
by some project of this kind. 


Aiit. VII.~JVbjf/ct? respecting an (mcknt Ship di»:ove^ in a 
Garden at Stranraer^ in GaUowap. By ALEXAKUEa Ken- 
nedy, M. D. F. R. S. E. &c. &c. Communicated by the 
Author. 

A HE accompanying very curious notice, of the discovery of 
an ancient ship, I copied, some time ago, from a mariuscript 
occount of tlie Bishoprick pf Galloway, in the possession of 
Thomas Goldie, Esq. of Dumfries. Who was the author of 
the manuscript is not known. 

The ship wa^ disan ered at Stranraer ; and of the particulars 
recorded regarding that parish, I need anly advert to that 
which nienrions the Blshdp of Galloway as being^ the patron of 
it. Thi|,, fixes the composition of the manuscript pi eyious to 
the abolition of JEpiscopacy in Scotland ; and, if 1 iJiistake not. 
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it elsewhere bears ^ternal evidepc^'of having been written sub* 
sequent to the year 167Q. / 

The pas^ge regarding ttie ship is as follows : 

In this town (Stranraer), last ^ar, when they weiy dig- 
ging, a water-gate for a luiln, they hghted upon a shi^^ consi- 
derable distance from the shore, unto which the sea, at the 
•highest spiing-tides, never comes : It was (lying*) transversely 
under a little bourn, atld wholly covered with* earth, a consi- 
derable depth; for there .was a good yeard, with hail plowing 
in it, upon the end of it. By that part of it which was gotten 
out, my informers, who saw it, conjecture that the vessel had 
been pretty large ; they also tell me, tliat the boards were not 
joyiMLtogether after the present fashion ; and that it had nailes 
of copper.’’ 

It is )nuch to be regretted that this discovery had not been 
inspected by more curious eyes, and the f^articulars more accu- 
rately recorded. The nails of copper, almost irresistibly lead 
back the mind to a very remote period. 

The conjecture regarding the size of the vessel, having been 
formed from that part of it which w^as gotten out,” would im- 
ply that the whole of it was not removed or uncovered ; and if 
so, as there appears no great improbability in supposing tliat 
the materiids which had endured from the remote ages when 
coppcr-nails w^re used for such purposes, may also have with- 
.stood the dgcay of 140 or 150 years longer, the remains of the 
vessel, which were left in situ, if not since removed, might per- 
hai>s still be recoverable. 

Edinburgh, 1st October 18SS, 


Art. ^Wl.^Further Remarks connected with the Physiology 
of die Fibres of the Root By John Mukrat, F. L. S. 
• M. W.,S. &c. &c. Communicated by the Au4hor. 

lN^l^MEROlJS are^tlie phenomena^that unight be reasonably ap- 
pealed to, in corroboi*ation of the opinion which opposes the aJ- 



This <^oird il omitted in the copy taken hut there rah be no doubt 

Hboul the seme.. ^ ' • 
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most universally received one, namely, thati the^^fibres of tho 
root arc absorbents, and the canals which coUvcy the propc;r 
Ibod of plants to the vegetable system. 

Besides the Epulcndro^. which grows on the stem of the 
StcrcuEtkfialcmghas^ we find the Dendrobium Picru^^duy which 
succeeds A cry w^ell if fastened to a tree, and artificially ir- 
rigated. Some spec'ies of OrchisT grow luxuriantly on the 
barren rock. I have preserved leaves of the Bryophylhm ca- 
lycinum^ fretted with young plants around its indented fringe, 
for fourteen jnonihs in my jxxiket-book. 

The lateral branches of a tree on one side, wdiich over^iipehed 
a rich compost, w ere, compared with those on the other sidb, 
nmrkably luxua*iant ; and if the branches he ciirried over 
and the soils on eitlior side differ in quality, the tree will exhi- 
bit a coiTcs{>onding variety. Moreover, the same 1 uxuriance and 
permanence are exhibited in meadow herbage, whether the ma- 
nure be scattered over the superficies, or applied immediately 
to the roots, 

Kirwan, in his Geologicat Essays, has adverted to experiments, 
wdiic’.h prove, that the fertility of a soil lias reference to its rela- 
tions to moisture, ratlicr than any thing else. 

Ill Captain Tuckey’s Narrative, I.,ondon, 4to, 1818, p. 18. 
is the following remark, made at Porto Prnya : A very large 
tamarind tree, growing out of the crevice of a naked rock, and 
the pi’ofusioii of fruit on the cocoa-nut, banana and papaw trees, 
where there is not a foot of soil, prove, tha^ iii this climate 
water the grand principle of vegetation.'” 

1 saw a very interesting phenomenon connected with the. pre- 
ceding facts, at Arlcy Hall, the seat of the Earl of Moxintuorris. 

A Cactus triangularis had grafted on it, txvo of the C, 
phyllanthoidcs^ about a foot distant from eat^h other; also 
one ol’ the C, Jlahelljfonnis^ about 7 fet't high on the stem; 
anu one of C. grandiforus,, say 4 feet distant from the lat- 
ter. The C. faheUiformis has been inserted three years, 
and has flowered much' finer than when growing on its proper 
rocks. The others have been attached not^more than a year 
and a-half, have iiot yet flowered. No fibre's appear at the 
point of inl^'tion, 

Another plant ^f Cactus irianguluris had extended itself to a 
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oonsidcrable distaiMje along the wall. One of the branches let 
dov^n a long root^ and when it had* descended Jive feet^ it subdi- 
vided into-sfrialler ones : at 14 inches from this subdivided jxrint, 
they reached a pot, which they seized on, an^ fastened therein ; 
tlic branch was now separated from tlie parent plant, con- 
tinues in health and vigour. The main root has not changed 
its character, which is the case with some plants, and where the 
roots, thus exposed, become a stem that issues in.branches. 

This last curious phenomenon reminds us of'the •Plane-tree, 
which, from the summit of one of the ruined walls of New Ab- 
be^ in Galloway shire (mentioned by Lord Karnes), detached a 
r(X)t to the soil below. 

I'o preserve the healthy functions of the plant, the excretory 
ducts must be preserved soft, and uniformly free ; and this is as 
essential as the supply of the absorbent vessels. The tips of 
llic fibres of the hyacinth, for instance, are more ojmke and 
dense than the other parts, and from hence the fibres tdongato ; 
for if such be cut ofi‘, the fibres remain stationary at that lengtln 
Fresh water is necessary. The water-cress (Nasturtium 
officinale) must be in a constant current, else the plant does not 
thrive ; and when parallel with tlie stream, it succeeds best. 

Water is essentially necessary, even to the preservation of the 
vitality of the seed, in some cases. In the Traj)a natans, 
the fruit iiiehxsyig the seeds falls into water, and the seeds miust 
be carrietl itjuiiersed therein, where they will root, otherwise the 
vegetative power would lx? unhinged. 

It is quite unnecessary to quote more examples, illu.stratlvc 
of the necessity of a supjJy of fresh- water, to preserve alive the 
healthy functions of the plants. The quantity may vary in dif- 
ferent plants, but some is alwa)"s necessary, whether supplied by 
the soi! or the atmospheric medium. ^ « 

It must not be conceived that I have sjx)ken of any other 
than the merejibre of the root. The tuber and the bulb, and 
fhe base qf* the trunks yiay perform a different character. 

The Glowinia spcciosa, and Cesnera bulbosa, grow freely 
from leaves, and fc»*m bulbs. * 

Tlvc PhkUm pratense becomes, in a fluctuating soil, the 
Phlctm/itodosmii of soim’ authors, ^vbUe, in a wet soil, the 
plant is entirely kbrous and luxuriant. 
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Sir James E. Smith found the Alopccui'^is^geiilculatus (a root 
naturally /tZ;row^ and repent ) possessed of an ovate juicy bull>> 
on the sun unit of a dry wall. The changes adverted to arc es- 
sentially connected with a relations] lip to watei:, and have evi- 

V * *' V . * 

dently '\;othing to do with grosser materials. 

When a bean reposes for some time in distilled water, it 
swells, yet it is still questionable whether water be absorbed; 
tlie testa is evidently to winter, and the grc(xt decrease 

i7i> its sjicclfic gravifp (a fraction lieavier only than distilled 
water) proves, that if any be absorbed, the ipiantily is very 
small, and tJic cld ^ purpose it seems to serve, is tliat of un- 
sealing tlic orifice, by dissolving the albumen, and softening the 
membrjinaecous capsule or testa. This allow s the carl)(ml{- acid, 
developed (luring the expansion of the plnmula, to escape. 

I took two liottles of water from the cisterns whi c l i contained 
a qiwti(' plants^ in the conservatory at Arlc^^ 

That IVoni thy cistern whic}\ w as foul and stfi^mnt ^ was 
submitted to chemical examinvation. Six fluid oance>, treated 
with lime-water, yielded a precipitate, w'liich proved to he car- 
bonate of lime. When dried, and ciirefully weighed, It was 
=r..50 grains; therefore afibrded .22 gr. carbonic acid gas. 

Six fluid ounces submitted to the action of hciit, yielded .01,5 
c ubic iiielies of air, in whidi a tajier burnt dmly^ exhibiiing a 
sUgltf deierloraiiun ; and w hen the* cpiantity of t^r‘composed ve- 
getable maiter in lliis cistern is considered, and irj^ wliich tlie 
pots^ soiU roots, &c. wefe immersed, it nifordh a strong argument 
in favour of the important part .sustained by aquatic plants. 

This cistern contained /iruni collocnsla, csculcnium, and other 
species. Also the Eiupighirn iupiaticuin^ kc. 

Th(» cistern where the water seemed most pure and diapha- 
nous, was filled with Njijwphaa odorala, camlea, also J/r- 
7ujn?iihes exaliata, and mpnpluxides, ixc. 

Six fluid ounces, mixed with lime-water, gave, in this last, 

« — .25 gr, >vhi(3i " — .11 gr. carlwnic acid gas. 

By Vieat, the same quajitity yielded, cubic inch. .f30 of a gas; 
on continued ebullition, a tiiper plunged ii^to it, burnt in (dl 
resi^ecis as in common air ; consequently it was not materially 
vitiated. 

No doubt,'TTic w'ater in both cisterns must hive been de terU 
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orated by arpiutic animals^ of which there were myriads in con- 
j;tant motion. Now, as rain-water was only sometimes employ- 
ed, and jmmp’Water not unfrequently used (whkli may, per- 
haps, contain carbonic acid gas, or a supeivcarbonate^ I must 
assume llie whole as warranting my previous conclusiq^fs, espe- 
cially when conjoined with the stagnant atmosphere of a conser- 
vatory constantly surcharged with the gaseous products of dc* 
atifing leaves^ &c. 


j\RT. IX. — Remnrlis on the" Increase of the Pojmlaiion of the 
United States^ and Territories of North America^ loith OrU 
frinal Tables deduced, from the American Population Re- 
turns^ to illuslratc the varrats rates of Increase in the White 
Population and S/arrs^ and also the comparative degrees in 
\chieh Agriculture^ Commerce^ and ManuJ'acturcs prevail. 
lly Gkoiuje IIaiivky, Esq. Member of the Astronomical So- 
ciely. CoinmunicaU‘(I by the Author, 
rg^ 

i HE following paper owes its origin to a desire of linjuiring 
into the growth anr! progressive augmentation of the population 
of tlie United Slates, and territories of North America. The 
^nbj(Ht is important, and eoniKvted as it is with so many other’ 
ini cresting objects of investigation, it cannot but have awakened 
the ruriohity a,:^d attention of every one engaged in the cultivti- 
tion of statistical science. In England, and perhaps in most 
other i^iUrtipcan iviuntrics, it is difficult to form a perfect esti- 
mate of the causes which have contributed to the rapid irvrease 
of tlie American jK)pulati(>n, and to the successful advancement 
of the different states knd territories of that portion of tlie globe,' 
in arts, manufactures and commerce; and it was principally 
wath tfie hope of obtaining more correct information from some 
of the active and enlightened philosophers on tlie other side of 
the Atlantic, who, from their habits of personal ojtservation, are 
so well qualified to throw a light on the imperfect elcmenls, 
wuth wdiieh w^e at present happen U^be furnished, that this essay 
is now submitted t& the readers of the Edinburgh Journal. 

The object, w’|Jiicli it is hoped has been kept steadily in view 
in tlu^j'rotnpositbn of this paper, has been to admit no other^ 
princqile or conclusion, ihan wiiat a careful anaivsis of the popu- 
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laiion returns of America would afford ; and to*' endeavour to 
trace through all its states and territories, the degrees in which 
their diversified rates of increase have prevailed ; and, by exa- 
mining the various ages, ^^nd foUowhig all the shades and va- 
rieties w\’ch their differetit increments and decrements aftbrd ; 
and coini)aring, as far as circumstances will allow, the situation 
of the sexes, in their opposite states of slavery and freedom ; — 
to form some estimate of the actual condition of the American 
population, as far, at least, as statistical tables, like those under 
review, are capable of affording. 

In order to place the subject in a clear point of view, I have 
found it necessary to compute several tables, which will be in- 
troduced in their proper places. The sources from whi(‘h these 
have been derived, are the Tables of the American Census/ 
contained in Gocfvvin’s “ Enquiry concerning Population,” and 
which that author obtained from Pitkin's Statistical Vit w of 
the United States;” and an account of the census for 1820, 
contained on a single sheet, kindly furiiislied me by my friend 
and townsman, Mr Wills. 

Before entering on an analysis of these tables, it may not be 
uninteresting to offer a few remarks respecting the diflerent sur- 
vcys which have been taken of the population of the United 
States. 

The first authorise*d census took place in August 1790, tlie 
returns for which, when contrasted with those lately published 
as the result of the census of 1820, will not only furnish the 
most evident proofs of the rajnd increase of tlic jVinerican })opu- 
lation, but also of the advancement w^hicli has been made by the 
government of that country, in enlarged and proper views of* the 
objects of sUitlstical science. Previous to the year 1790, no in- 
fonnation existed respecting the precise amount of the American 
population. In 1731 it was supposed, l>y Dr Franklin, to amount 
to a million; ^nd Mr Pitkin estimates it at 1,046,000, for the 
year 1749. If these accounts can be relied on, it w^ould seem 
as if little or no increase w;as made in the population during 
eighteen years ; a supposition certainly not td be reconciled with 
the rapid increments which succeeding years liave disclosed. 

In the census of 1790, the inhabitants were /divided the 
following classes, < viz. * ' 
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Firsts Free white males UDtier sixteen years of age, 

JSecondfy^ Free white males of sixteen years, and upwards, 

ThirtU^i, Free white females of all ages. - 
FouTthly^ All other free persons. 

Fifthly, Male and female slaves. 

The result of this census gave -a total pt^pulation of 3,j!29,326. 

The next census took place in 1800, when several iinjiortant 
improvements "were introduced. The free white males and fe- 
males were each divided into the five following classes, viz. 

Firat, All those under ten years of age. 

All those of ten, and under sixteen.. 

Thirdly^ All those of sixteen, and under twenty-iix, including licads of families. 
Fourthly^ All those of tw'enty-six, and under forty-five, including heads of families. 
Fifthly^ All those of forty-five, and upwards, including heads of families. 

This division of tlie ages, although not embracing all the ob- 
jects of a ])erFeet statistical table, must still be regarded as a 
great iinprcjvcmcnt on the objects of the former census ; and it 
was a consideralile step, considering the slow march of informa- 
iioii on these subjects, at once to divide both males and females 
into five classes, when, in the census of 1790, the former sex 
wjis divided only into two classes, and the latter w^as taken in 
one mass, without any distinction of age. This was an advan- 
tage, because it cmabled statistical eiujuircrs to estimate the in- 
crements which each sex had received, in the different periods 
of existence afhu’ded by the classiiicalion, and tlius to institute a 
comparison ivitli other surveys of a like kind. The classes in 
the censut$ of 1790, relating to other free persons,” and to 
slaves,” ^,emaineu unaltered. The result of this census gave a 
tola] j>opulation of 5,309,758 jktsous. 

In the year 1810 another census took place; but the classes 
into which ,lhe people were divided, and also the different sub- 
ordinate divisions, remained the same as in 1800. The result 
gave a total pcjpulation of 7,^39,903, 

In the census of 1820, however, the elements of some very 
ilnportant branches of statistical science w^ere introduced ; and 
the survey assumed a much more interesting and scientific form 
tluin cither of die {j^ecediug. In tlie first place, the five classes, 
into which the free w^hitc males and females were divided in flie 
crmmer^j^ldns lor 1800 and 1810, w^erc preserved; but the free 
white males, lK?tVecn sixteen and eighteen, w^rc selected from 
the embraced tilt males from sixteen to jUvcnty-six, 
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and placed in a separate column. This, it may bo presumed, 
was done for the purpose of shewing the power which the coun- 
try possessed, in this very imporUint class of person^ ^ consisting, 
as it does, of young men in the prime of youth, and ready for 
Uie ser\^cc of the state in almost every form. 

That unfortunate part of the American community, the 
slaves, wliich in tlic former enumerations had been thrown into 
one mass, without any distinction of age or sex ; in this census 
wore divided into classes, embracing both these particu]ai% 
Each sex w as separated into four classes, of the following ages : 

Pirsi, All those under fourteen years of a^e. 

Secondly^ All those of fourteen, and under twenty -six. 

Thirdly^ All those of twenty-six, and under forty-five. 

Fourthly^ All, those of forty-five, and upwards. 

The classes relating to the ages of tlu‘ slave population, it is 
to be regretted, do not corrcs}>ond with those of the frer^ p()])ii- 
lation ; but they agree with another numerous clas.‘' of persons 
in the United States, called free coloured persons^’ the divi- 
sions of whose ages correspond witli those of the slaves. 

Another interesting and valuable addition to this census, is an 
account of the mimher of persons cngag(‘d in agriculture, com- 
merce and maruifacturch, in each state and territory, and from 
which many interesting particulars may be deduced, respecting 
the comparative wealth, conmiercial activity, and internal re- 
sources of tlic different provinces. These additions to tJie ob- 
jects embraecJ in the antecedent surveys, give rt/tnn to hope, 
that succeeding enumerations of the American peo]>le wnll still 
better fulfil the objects which the cultivators of statistics liave in 
view. Much remains yet to be done respecting the classification 
of the ages, and the intrcxluction of such particulars as are cal- 
culated, IVom their nature, to throw a liglit on the great, objects 
of the science. It is difficult, indeed, to conceive, to wdmt cause 
the present division of the ages owe their origin. They certainly 
do not accord with such a classification, as an enlightened pliilc- 
sophy would suggest* The divisions ought at least tc) have been 
into classes of tens, above twenty years of age, and into classes 
ofi fives below the same age. Such a classificati<;m would have 
afforded the elements of much important informatics. If, in- 
deed, the divisions could have Ix^cn made int.o classes "(if fives, 
from a period o? birth to the close oflifcN smnlar^to- tjic cnlightr 
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ened and philosophic divisions employed in Sweden, some com- 
parison might with safety have been made, between the increase 
of the inhaintants of the New World, and the authentic returns 
of a country, which has for so long a j)eriod nursc‘d and foster- 
ed its [X)j)ulation. 

Great advantages result to mankind from inquiries of this 
kind. They admit of a practical application to many of their 
wants; and to the philosopher they afford the only perfect means 
of tracing with accuracy and precision, the importailt questions 
<;onnected witlj the doctrine of ]X)pulatjon. It is pleasing to wit- 
ness the growing intelligence which now pervades even tlie low- 
est classt\sof the community, with res])ect to this interesting sub- 
ject *. A spirit of iTUjuiry has heen awakened, and the clouds 
of )!ivjudict‘ and error, whicli formerly enveloped ainost every 
stv‘[) of Its course, begin to disajipear. Not only for the inte- 
rc*^ls of science, but for tlie benefit of mankind in general, it is 
to be ho])ed, that tlie elements of a perfect system of statistics 
will be gradually introduced, not only into the United States, 
but also lliroughout Europe; that more just and enlightened 
notions may be entertained respecting the laws which influence 
population; that the inhabitants, the arts, manufactures and 
i inmnorce, of different countries, may be more readily compared 


• Of the ]ritorc|t felt by all classes in the populous district of our island in 
I reside, I had numerous (jpporiunitics of observing, during the time the 
census of 1821 ?vas taki;ig. The district to which I here allude is Plymouth. A 
few days prior to the tiirie fixed for ascertaining the population, a number of gentle- 
I'.ien IV bo were likely to feel an interest in the subject, were invited by the JVfayor, 
at inv suggestion, to attend a meeting, for the purpose of considering the propriety 
of assisting the overseers in ascertaining the population. The proposition was ac- 
ceded to, and the town was divided into a number of small districts, and two gentle- 
men appjjinted to each. The public attention was called to the subject by a notice, 
explaining, in a clear and familiar manner, the nature of the measuie, and jiointing 
out the advantages that would jiarticularly re.sult to the lower classes, b}- enumcra- 
lions of this kind, from their practical application to Benefit Societies, &c. The 
Ainsequence of this appeal was, that the utmost readiness wifti tlisplayed by all 
ratiJesy in furnishing the ages, the number of each sex, their employments, and 
such other particulars as the conditions of tluj census required. In a great many 
instances, these particulars were left on slips of paper by the heads of families whh 
their servants, to*prevent delay. The returns were most accurate and satisfactory, 
and prove/*^ me interest the people felt in the measure, when its nature was pro- 
perly exflLiined to them. I mention the circumstance Jierc, because, at a fqtnre 
fume, other tqw^ be induced to follow the example. ♦ 
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with eaeh other ; and that a liberal and coinpreliensivc policy 
may firise, cm|>racing, in one grand and magnificent system, all 
the civilisetl nations of tlie earth. , 


From the statements of Dr Franklin and Mr Pitkin, and the 
authorisq^l j)opulation returns, the following rates of increase 
have been computed : 


Incp-Dase of the whole 
I’ofulation from 


1731 to 1749, 


Per CenU 

» 4.6 

1749 to 1790, 

- 

275.5 

1790 to 1900, 

- 

35.1 

1800 to 1810, 

- 

36.1 

1810 to 1820, 


32.9 


The first and second rates of increase must be regarded a*s pure- 
ly Iiy]K;)tbetical ; and I should consider, that either Dr I'hankilu 
or Mr Pitkin must have inaile a considerable error in the state- 
ment of the population. The rates of increase arc so very dis- 
cordant, tliat they cannot be by any means reconciled with each 
other. In eighteen years, for instance, the increment was only 
4,6 j)cr cc7it^ whereas in forty-one years, it amounted to 5275.5 
per cent. The three last increments, therefore, are the only ones 
whicli can be relied on. 

The following, Table contains the results of the various rates 
of increase which the different states and territories iiave re- 
ceived since the census of 1790, and \vas computed from the re- 
turns of population before quoted. The first ct lumn embraces 
the names of the states and territories, and tlie succeeding co- 
lumns the several rates of increase which these provinces have un- 
dergone, during the periods indicated at the head of the Table. 


States and TcaRiToaiss. 

IncreaiHi per 
cent from 
1790 to 1800. 

Increase ptr 
cent from 
1800 to 1810. 

Irkcreose per 
cent, frmn 
1810 to 1820. 


' Maine, 


57.2 

50.7 

30.4 


New Hampshire, 

« 

‘ 29.6 

16.6 

13.9 

- 4 .* 

MassachunetH, 


11.6 

11.6 

10.9 


Rhode 1 inland. 

* • 

0.4 

11.3 

7.9 

tj 

Connecticut, 

• 

6*5 

4.4 

5.1 

% 

^Vermont, 

' 


41.1 j 

1 

8.2 


'NiswYatJc, , 

- 

72.3 

(iS.6 

32.7 

a 

New Jeratry, 

. 

14.7 

16.3 

13.0 


Pennpylv'ania, 

. 

sa7 

34.4 

29,5 


' Delaware, 

. 

8.8 

13.1 


.15 

Ohjo, 

. 

27.1 

408.7, 

l>rf.9 


, Indiana, , . 

• 

— 

334.''^ 

500.2 
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• States and TEnRiTOKiEs. 

• 

Increase ^er 
cent, from 
1790 to 1800. 

Increase per 
ce7it, from 
1800 to 1810. 

Increase /;er 
cent, from 
1810 to 1820 


" Maryland, 

10.7 

7.5 

7.0 

s 

Virginia, . . 

17.7 

10,7 

9.3 

5 

North Carolina, 

21.4> 

16.2 

15.0 

cn 

South Carolina, 

.38.7 

20.1 

18.1 


Georgia, 

97.1 

55.2 

35.1 

5 

Louisiana, 



635.9 


Tennessee, 


14.8 

61.6 

Kentucky, 

199.9 

83.9 • 1 

38.8 

ihl 

" Alabama, 


i 

67.1 

o 

Missisippi, 


35.6 

87.0 


Illinois, 


— 

349,.5 

"rt , 

Missouri, 


1 


S 

Michigan, 

— 

— 

86.8 


Arkansas, 

— 



1-:.. 

^Columbia, 

— 

303.8 ] 

37.5 


. Oil revic-Hinii; iIk? rates of increase exhibited in this Table, 
we eannj»t fall bein«; struck by lht‘ir singular diversity. In 
some the incrcniont is fivble and iinanportfint, while in others it 
assiimi‘s a Ibrni leinarkable for its magniliide. Tlieir incqualU 
tv also clearly ]>r<ives, that the causes which have contributed to 
produce tlieiii, have not resulted from the operation of regular 
lavrs ; and that they must liavo umpiestionably arisen from 
those accidental causes, which a country influenced by Immi- 
gration inuHt be necessarily subject to. If we contrast, for ex- 
ample, the incr^anents wdiich the states of Vermont, New York, 
ami Kentuc|cy respectively received, in the pericxls from ^790 
to 1800, and from 1810 to 1820, \ve shaJl perceive a striking 
inecjuality, VtTinont, which, in the first of tlie periods aUuded 
to, received an incrcinent of 80.6 per ceni,^ in tlte last received 
only 8.5i. New York also, w^hich, from 1790 to 1800, increased 
its jx>pulation 7^.3 per cenL^ in the period from 1810 to 1820 
increaft^fd only at the rate of 32.7 ; and Kentucky, which, in the 
decade after the first census, augintnicd its population nearly 
200 per cenL^ in the last ten years advmicecl only 38.8 per cent 
In the State of Ohio also, the cliangx^s have been no less re- 
markable. In the first period it received an increment of 27.1 
per cent ; but, during the next ten years, this was augmented 
to 408.7, arfd in the ten years comprised between 1810 andl 
1820, declined to 151.9 jut cent These unequal increments 
are indeed so ni^nerous^ that in the w Ijole of' ^he states and ter^ 
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ritories, two only' can be found, nainelvj Massacliiisets and 
Connecticut, in whicli the increments, during the thret‘ periods 
embraced by the Table, present any thing like an uiiiforniily in 
their rates of incrciise. It is curious to compare tlu^ increments 
of New York w ith those of Yirpmiia. In 1790, the latter State 
possessed a gn'ater population than any other American Slate; 
but the large increments received by the population of New 
York, accelerated its population in a more rapid dc'gree than 
that of Virginia; so that in 1820, the province of New York 
possessed the maximum population. Hence, in tlii' ^liorl sjjac'c 
of tliirty years, the population of New York was increased fi om 
340,120 to 1,372,812; being more than quadrupled in that 
lime. \ irginia, during the same interval, only ciianged it^ p<>- 
jiitlalion from 717,100 to 1,06*5,306; so tluit wliile llu' forniei 
State increased its inliabitants in the ratio of 8 to 2. the latJei 
only augmented it in the ratio of 3 to 2: a difference, I should 
apprehend, not to be accounted for from the otdiiiary laws of 
Immau procreaiion. IVimsylvuniu increased its jiupulafKai in 
the same lime, in about the ratio 5 to 2. Louiriana, pre- 
sents the most jemarkable iucrec r in the whole scries. The in- 
crement in ten velars was 637.9 j^er cent . ; so that here is an ex- 
ample of a population being more than si'xtupUal in tin* short 
space of ten years. 'The larger class of’ inert'ments, it will be 
perceived, form no iticoi; denible ]K>rtion^oi‘ Table. In 
the wliole Table there wilt be Ibimd ekwen increments lielow’ 10 
percent.; seventeen increments between 10 and 9,0 j^er etut. ; 
live bet\v(*en 20 and 30 percent.; mne bi‘tween 30 and 40; 
one between 40 and oO; three between 50 and 60; three* also 
between 60 and 70; one between 70 and 80 ; fear between 80 
and 90 ; one belwxxin 90 and 100 ; two between 100 and 
200; tlirec between 300 and 400; and three between 400 
and 700. lliiode Island, in the period from 1790 to 1800, 
and Delaw^are in tliat from 1810 to 1820, arc the only in- 
stances of a dose approximation of the population to a station- 
ary state. 

Having made tliesc few brief observation^ on the increments 
which the different Slates have received, since the first authen- 
tic census of the American people in 1790 ; it may bc^ ^^scful, in'* 
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ihe next ])laa‘, to examine the inereinents which the free vvliilc 
limlcN a!i(i females, of tlu* (liffcrent a^es, liave received m llie 
aggregate of* all the States and tcrniDries. during the same pe-- 
riods. l^or this purpose, the lollowang Tabl(' has been com- 
])ute(! : 
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di{' <Ii\is!on of this 'i'abie. <• u •^lpns^^ the })cno(l front 
l<S(K) lSl(b the maf nu reci < mavueum, in tlu' 

cia-s of person.^ u! id I { tei' <0*.', lud least ^‘a)utM^ 

lie class of twr!iiv-si\. and Hiaf ' • In th(‘ same di- 

viMon, ilie maxmium of hanai " mev' ea c wrenr-' in die class ol 
persons fif sixteiin, and u af » tvuitv , -md ac<‘Oi'<f' walh the 
greatest mauviTui fcniait i.-^enaTU ot d>e sin cu'dmg dlvisKin 
111 Ims l.isi dnasi^jii tilt ojunern* 'uci ements o( cur tot 

i..sh se\, lu the <'!ass ot perstiic’ under tetj ' e;u‘- of age 7 J)e 
male aid hanalc iiu-j'emenis o{' the cla.'>s <'f persons under ten 
years of age, in tlu* second tlivision, exhdnt a remarkable con- 
trast to tbt‘ corrcsponditig increments of the tliird division ; the 
lornur liaving a dtilerence ol' nearlv iO cenf. in tlte rates of 
their increase, while the lat’cr is nt'ariv in a state of' equality. 
The same remark will als(» apjily to die class of forty-lhc and 
upwards, in tlie same divisions: for in the second elivision, the 
ntale increment oi* tliis class has an ascendancy over llie i’emaie 
nicrement of the sar^e class of (>yaT cenf ; whciwis tile corres- 
}>on(iing increiflents tif tlie succeeding division approacli nearlv 
to a strii.t df a|uality. The near approximation also of tlie 
VOL. VTIL NO. ^5. JAN. J 8^33. « J> 
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four raU'S of increase belonginii; to the class ol* persons of sixteen 
and undc'r twentY-J^i^) ^'econd and third divisions, is not 

unworthy of attention. All the male increinenls, s^'x>vptino- ilie 
first, in the second diviMon of the Table, art‘ less tlian their cor- 
resj)ondir-L* I'einale increments; and in tlic third divi-,lon, the fe- 
nialc intfciiicrit'^ in c\crv ca^e exc<‘ed then* correspondinn- rn;de 
increinenls, ''J^liest rales uf iiit reastM‘\in))it a ^TC'aler unlfor- 
nht\ than wn shuuld at first bv‘ led lo expect. 

The inenua ntv oj' agv> contained in the preceding; 'l\ah!c. 
were deduced I'roin iIh^ ai;i»;reoatc po])ulalion of all the stales 
arul terrltoiles, diirina' the ‘'evtaal pi iiod,- niduated in it. In 
the next jilace, tiicix fbi e. v.e siiail proictxl lo the eonsiderahoii 
ot’ the \ari()Us iiaremeuis Mlneli wuh .<141* aiul sc\ h.js ieuj\ed 
in i‘\ ery indi\ jvh : 1 Stal(^ ; and h»r this puj[)Os\' ihfMi^llovnn^j, 
Ta)>le ln)s bu'ti eonipiued, U) illustraU' tiic pei’io.l eoin[wisol 
bclueeii ] 7 b *0 and lS(Kt 
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The irrp^iilarity in these increment. s is A ery remarkal)le. In 
threi‘ of tlie northern states, viz. Maine, New JIain})shire, 
and Vermont; tliret* also, of tlie middle states, viz. New York, 
New Jersey, and IVnnsjlvania ; and likewise in four of the 
southern states, namely Maryland, South Carolina, Georgia, 
and Kentucky, — the free male inerements under K years oi‘| 
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next, table relate:^ to the various rates of increase in the 
(liflereiit agi‘s<, and in the diirerent states and territories, in the 
period einnjn-ised b(*tween the enumerations o^l80()^avld 1810. 
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Tile district of Maine, which, in the table i’oT^nt'd to illustrate 
tlie jX'riod Ire ri 1700 to 1800, wa.'i found to have all the inert'- 
nitaits of its different aiie.s inferior to those t^f \'ennoiil, rvDJ lie 
iljKnd, in the prcci'din^’ lal>le, to hav(' .some of ils inca-enients 
Miperli)!', and some inferior, to the correspond rates of in- 
crea.se in the ]a,tU'r stale. In the male and female i.icremerus 
under ten, a remarkable superiority will be perceived to exist in 
the district of Maine ; and so also in the male class of sixteen and 


Nocla*r iiifouns jl'.. ihal tlu* number of births is in pn»portion to that of the inhii- 
hitant^a- one tft tw enty-three and Oveuty-foui, in the districts that arc not favour- 
ed by nature, nor by moral cncumstanecs : IhiN proportion is as one to twx*nty-fivc, 
twenty five and a half, and twenty -six, in the greaie.st part of France ; in citic.s,, 
a.s one to twenty-seven, twenty-eight, twenty-nine, aiti even thirty, according to 
their extent and trade. Such proportion.-, Necker observes, can only be remarked 
in db’tricls wlierc there are no settlers nor emigrants ; /tut even ih(^i(fcr cnees ari- 
A"ig frum r/iesc, aiid man^ other enuicsy aetjuire a hind of vniformit^^''>kcn coMcc- 
tiki h) fun^idertd^ aHJ tn the mniemte extent of so great a Ij ngdom'^ 
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under tvvcnty-jiix, and in the male and female c lasses of twenty-six 
and under ihrty-five. In Vermont, a very large female increment 
will be fowntl in the class ol‘ sixteen and under twenty-six ; and 
the male and female increments under ten, will also be found aj)- 
proaching exceedingly near to ecjuality. A similar approxima- 
tion to ecpiality will likewise l)e f'ound to belong to tlie incre- 
ments of both sex(;s, in the classes from ten to sixteen, and 
forty-five and upwards. The large increment wjiich Ohio re- 
ceived in the fonner period in the (‘lass of free males above 
sixteen, was succc'eded by a still larger rate of increase in 
the period extending from 1800 tolSlO; the I exist increment 
it receivcxl during that time bc'ing 835.5 per cent., and the 
greatest 5i24.8. New York, therefore, vhich in the prece- 
ding peiiod stood de<*idc‘dly above Ohio in the* proportional 
magnitude of its incrc'inents, in this last period yielded to the 
latter state ; and which also pn'sents incrcanents of a larger 
kind than any other })rovinec' during tlie same pc'riod of time. 
IiPthe soutliern stales also. Tennessee has gamed a like asetmdan- 
cy over Kentucky ; and of the other territories of Missisippi and 
Colnmliia, the latter is distinguished b) the largest increase. 

In .several of tlie Slates, the increments of the different ages 
present inslanci's of cxpiality not unworll^’ of altention. In 
VcTinont, NeM-Vork, Kentuc’ky, and Missisipja, the rates of in- 
crease of the ma!c‘s and fcanales under ten, are very nc'arly the 
same ; the chllcTenee not amouiuing in an\ case to a .single unit. 
In New Jersey, also, the male and female incisanenTs of the class 
oftc'ii, and undiM’ ?5i\tc‘en, present an ap]U'o\imation to equality. 
In North Carolina, the iiicivincnjls of I lie first and fourth classes 
of females are the sanH‘, and the second and fifth vitv nearly 
cijual. In South Carolina, the male inerements of tlie first, se- 
cond, ;wul fourth classes, are ucxirlv the same. ]n Georgia, 
there is an absolute cxjuality of the male Inerements in the first 
and second classes; and a ncxir apjmuuh to the same stale, in 
the corrcs])oiiding classes of females. Uie increniont in the last 
class of females, has a remarkable ascendancy over the corres- 
yionding class of males. In Tennestsce, the male increments of 
tlu^ second ancj I'ouiib classes are nearly equal; as well as tlie 
female incannents in tlie second and tlurd ehisses, and the first 
class o# males. Kentucky pivscnts a remarkable instance of a 



li-^r lljir\cv on I'/tc LurcaSi' of iJtc^ i'opulaiton of fin 

clijsc' r*]»pr(;arh to o(|ualitv, iK'twvcn the Dialo an^l ffiiialc iiKTc* 
jiirnt>, in four rlass(‘s osit of five, into wliicli the ages are (livid- 
ci\. 'r])e single class, indeed, where this degree of ^'cpialily docs 
jiot exist, , in tl)al of IwenfV'six and under forty-five, the 

dilfei enct' 1^ noi ^ery conshlerahlc. Tin' causes, th.erelorc, tliat 
have operated in Kciitiukv to increase its })opiilation, liavc' ac ted 
almost unifonnlv on all ages. In Define are, thi' rates of increase 
are very singular, lloth the male and fiaiiale classes under ten, 
and also the fourth and filth classes ol‘ eacli se\, present exarn- 
])ies of inodia-ale increments; hut the third elas'^ of females \U‘ 
find stationary, the corresponding class (»f mal('^ with only an in- 
crement of -,';,t]is f)cr Ciiit. ; and ni the sc'cond class of mafias /md 
(emaies, iiieivnients almost ecjuallv Icehle. '^fhe first c-lass of 
miller in ConnAclieiil, and the last cla.^s of females in \ irginia, 
jacH'nt rile oi 5 l^' instanceN of ch'crenu'nts. 

'flic maxnmim incremcaitsof the chfic'rent ages fitr hotli s('\c:s, 
,i]>prar U# exi-t in some ef the St nles, jii the chiss of |5eisoiis of 
sixteen and under 1v.eiit\-six ; and in other States, in the ftxss 
of fo^tv-^l^e ard upwauK; the ftMiiafi-s ra \’]rgiuia, 'J'camessec' 
and K(‘iituelv\, heiag tiie oni\ exceptions in ilil.s curious law 
In tile follow mg’ colinnus, tile State^' and d\'i vitorii-s are arran- 
ged. aceorciuig’ to t|^e age- in vdiieh the may muiiii iiterements are 
t<u, mfi 
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jaw, which operates in by hir tlie greater part of the States and 
territories, in such a way as to cause the inaxirnurn increments 
to appear either in the class of persons of sixteen and under 
twenty-six, or in that of forty-live and upwards, still no law appears 
to exist relative to the ininimuin increments ; these being found 
for both sexes in e\ery variety of age. Tlie remark, however, 
relating to the niaximum increments, is not unworthy ot notice; 
and as. Lord Jhicon has ob^erced in liis atlmirable Essays, ‘ 1 
‘ woiild not have it gi\en over, but waited upon a little.’ 

The following Table has jeen deducetl Iroin a comparison of 
the Pojniiation Kelurns for 1810 and 1820, and, taken in con- 
junction with tlie preceding Tables, will lead to some interest- 
ing results. 
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Art. X . — Account of the Great Cave of Gatlenrcuth m Franco- 

nia, and (^'the Cave of Kirkdalc in Yorkshire, Widi a Plate. 

The recent discovery of the cave of Kirkdale, near Kirby 
Moorsidc, in Yorkshire, containing an assemblage of the bones 
of elephants, rhinoceroses, bears, tigers, and hyaenas, has ex- 
cited a great degree of interest among all classes, and given rise 
to very cnrioiis geological speculations, respecting the yKBriod 
when these fossil remains were deposited, and the means by 
Avhich they have been convcyc*d into their present subterraneous 
habitation. 

The details of comparative anatomy which these speculations 
involve, are tcK> extensive for the pages of a Journal, and the 
geological conclusions which have been founded on tliem, and 
which Professor Buckland has rendered so \ery interesting, be- 
long to another department of this work. Uur intention at ])re- 
sent is to give an account of these eaves, as ol)jects of })liysic.'il 
gecjgraphy, and as a continuation of those inler(*sling descrif)- 
tions of the Caverns of the Guacharo, the Great Cave of Indi- 
ana, the Ie(‘ (’ave of Pondeiirle, and those in the Jura and the 
Alps, which have already been printed in this Journal 

Description of' the Cave at Gailenreuih, 

The great Cave of Gailenreuih, near Band UTg, in Franconia, 
IS repj’escnted in section in Plate 11. Fig. 1., as drawn on the 
by Professor Buckland, in 1816. 

I'he externa] inoulh of the cavern is in the steej) side of a. 
lull, and conniiiinicatcs by the entrance passage A, which varies 
in height from five to eight hvt, and lias a few bones irrcgii- 
^ larly scattered along the lioin- This passage expands iiUornally 
into the lirst large chamber B, which has stalactites of all sizes 
hanging from its roof, and nunierous bones of bears strewed u}>- 
on its door. • The Sf^cond chamber C, on a lower level, is sepa- 
rated from the first B, by a perpendicular precipice. The bones 
are scattered mon^ abundafitly ov<'r its floor than in B, and it 
has probably other branches communicating witli it laterally. A 
large ajicrture 1), descends obli<jue]y downwards froni C, and 
i^mtains cart-loads of loose bones The mas.s E is a tiumptw^l 
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breccia, compo^icd chiefly of bones cemented by stalagmites. The 
chamber C is connected with the vertical fissure G, by a Jong 
and low passage F ; the length of which is not represented in 
the Flate for w*ant of room. It is so extremely low, that the 
traveller is obliged to traverse it by crawling on his hands and 
knees. The vertical fissure G, which has very considerable 
depth and a w idth of only three feet, can be descended only by 
su])porting the hands and 1‘eet on niches cut in, the opposite 
sides of the fissure. Tlie cave ends with an oven-shaped cavity 
II, which has been excavated artificially by the extraction of 
bones and skulls from the osseous breccia. 

I'o this general description of the Gailenreuth (^'ive, as seen 
by Professor lluckland, it may be proper to add the more mi- 
nute account of it given by M. Deluc. Accompanied l)y the 
inspedor of the caverns, who look with him a man Avho carried 
a ladder and some lights, the }»arty first ascended the Wicsent, 
about half a league tin the ]Muggcndorf‘ side, and then crossed it 
at the Mills of IJamfoit. Tlie precipitous sides of tlicAalley had 
( Very where the app(‘arance of ruins, and tliey advanced to- 
wards each other at the })oints w here the mills are plac(^d. They 
h(*re crossed over to the leh bank, and arrived at the cavern af- 
ter an ascent of lU'ariy half an hour. The entrance, which is at 
first narrow', is under a large rock, hut the passage soon opens 
into a wide space, divided into several cells, apparently produ- 
ced in part by tlie decomposition of liie limestone, which is here 
mixed with a great deal of ^and. Ikyond tliis cv'cry thing is 
encrusted with stalactites, below, aliove, and on the sides. 

Near a crevice opening at the foot of a mass detached from 
the superior strata, they partly descended by a ladder, about 
twenty feet Jong, into one of the lower cliambcrs (viz. C in tlu' 
Plate).# where the hones had hcvn accumulated in the greatest 
abundance. This crevice had once been nearly obstructed by 
stalactites, which were cut aw.ay in order to widen the passage, 
and there arc marks of some fissures of this kind having been 
I’ompletely closed up in the same manner. The inspector in- 
formed Dcluc, that when this cave \vas first entered, the bones 
were not all covered with stalactites, so that it was then easy to 
obtain well preserved bones, among which were entire heads, 
and oilier bones characteristic of the species of animal. The 
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increase of tlie stalactites, liowcvcr, since that time, lias rendered 
it very difficult to take out any bones, without breakino- them, 
I'hcse bones belonf^ to the white bear of the North {Crsus spc~ 
lu'ufi)^ though they differ, in some respects, from those of the 
same animal now living. Anotlier cliainber was discovered here 
at a still lower level, by widening an aj^crtuie, which the stalac- 
tites had nearly clo'^ed. In order to reach this cave, the ]>arty 
was obliged to creep backwards about twenty feet (along the 
passage at F in the I’late), beneath a large mass of strata. This 
brought them to another space covered with stalactites, wliere 
the search for 1 :k)ik‘s was then carrying on. It w^as in spaces of 
this kind w'here the stalactites, when dug thruiigli, were found, 
in vianij places^ to have been fonned on sea ,sand ^ 

Description of the Cave at KirLdale in York, dd re. 

The Caxc of Kirkdale, situated at the lower extrenhiy of 
the Dale of Illeal llcck, is perforated in a huK stone rock, refer- 
able to the Oolite formation, called ih.e Oxford Oolite and (\j- 
ral Hag. About 30 ieet of the outer extremity of the ea\e liave 
now l)een removed, and its present entranc(‘ is a hole in the per- 
pendicular iaci’ (jf the (juarr\, less than 5 ieet s(|uare, v\iiich a 
person enters upciii his haiuL^ and knees. 'I’he ca\ e expands 
and eoiitraets itsi-lf irreguiarlv from k’ to 7 l‘ee( in bi'eadth and 
iu'lgiu, dimmishing, lK»we\er, il proceeds, ll is ahout 15 or 

feet below the M.'perioeumjH'uL field, and ;ls’ priiuipal direcc 
tion is ihS.E. it has several zig-zag.^ to tne right and left ; 
and its greatest length is from 150 to f^'et. It hranehes 
into several lateral ramihe eaioiis, some wh’ali ]ia\e not \ it 

been explored, ''idiere are only two oi three places where it is 
]K)shbie to .stand liprigbt, aiul these occur v. I utc the ca\cni i> 
iiUerseeled with hsMiro. 

The first tiling that is observed on entiahig the cavern (of 
which a section is given in Fig. Plate II.), is a ;.ei!inieiil of ar- 
giilaeeous and .'^lightly micaceous urk! covering the whole of' 
its bottom ti)t!ie average* diptli of aliout a fool, anti eoiicealing tlie 
aelLiai floor. I7poii advaneing some way into the cave, the r(A>f 

* wV ( t’te /V*/(. Tnni'<. p. lit.^ .111(1 Dvluc''^ (y(t,U>prut TtitrclSj, jn I7JIS. 

p, !0!. 
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iind sides arc pirtirilly sUiddc‘d and eased over witli a coating of 
stalactite, vliich descends to tlie surface of iIkj mud, as at CC, 
and forms* over it a plate or criist, s])reading liorl/ontally ovey^ 
its surface like* ice over a surface of water. The thickness and 
quantity of this crust varied with that on the roof and sitles, in 
some ])laces co\ering the mud entin'ly, when tlie stalactite on 
the sides was most ahundanf, and in other places t)eing totally 
\^antl!ig, both in the roof and the surface of the mud. A 
great j)art of this crust had lavn destroyed in digg’ing up the 
mud to extract the bones ; but rn)fessor BuckJand saw several 
places where tlie stalaclilie crust was vc*rv thick, and formed a 
(ontinuous bridge* across the mud. In some eases insulated 
stalagmites, like that slu'wn at 1), Jiavc been formed on tlie snr- 
fu^e of the sedinu'iils, hy di’fips from the roof, but they are com- 
}nonly not larger tii.ni a cov.*s pjip, the name In whieli the work- 
men distinguisii llu'in 

"Idu' bone's Ih'ne' Ix'e'u hanid etielosrd in llic stalagmites, such 
as formed be'fore llie inlroducfmn of tlie mud, laet prlncijial- 
1\ in the* io\a'r ]\‘!rt o'f the' se'd’ii'.ent. .A fe\ g- riee-t bone'-, have 
l>e'e'n obtained, but most of them are bioken iiUu small angular 
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Elephant, 

Two teeth. 

Rhinoceros, 

Forty or fifty teeth. 

Hippopotamus, 

Six molar teeth, and fragments of its 
canine and incisor teeth. 

Horse, 

Two or three teeth ; coronary bone. 

Ox, (two species), 

Astragalus, phalangal bone, and seve- 
ral teeth. 

Three species of deer, 

Several teeth ; remains of horns. 

Rabbit, 

A few teeth and bones. 

Water rut, 

A great number of teeth and bones. 

Monfte, 

A few teeth and bones. 

Raven, 

Right ulna. 

Pigeon, 

Left ulna. 

Lark, 

Right ulna. 

A small species of duck, 

Right coracoid process of the scapula. 


Upon first removing the mud, the bottom of the cave was 
strewed all over like a dog-kennel, from end to end>>»'itli hun- 
dreds of teeth and bones, or rather broken and sphntKMTed frag- 
ments of the bones of all the animals above enumerated. They 
were found most abundantly near its mouth ; those of the larger 
animals, such as the elephant, rhinoceros, &c. occurring as ex- 
tensively as all the rest, even in the inmost and smallest recesses. 
With the exception of the hard and solid bones, scarcely a 
single bone has escaped fracture ; and in some of them marks 
may be traced, which, on ap])lying one to the other, appear ex- 
actly to fit tlie form of the canine teeth of the liya^nas that occur 
in the cave. 

From this comminuted and gnawed condition of the bones, Pro- 
fessor Buckland concludes that the cave at Khkdale had been in- 
habited during a long succession of years as a den, by byamas, 
who had dragged into its recesses the other animal bodies whose 
remains arc found mixed with their o^n. This conjecture re- 
ceived a very interesting confirmation fn)m the discovery made 
by Professor Buckland, of many small balls of tlic solid calca- 
reous excrement of an animal that had fed on bones. This 
substance was at first sight recognised by the keeper of the me- 
nagerie at Exeter Change, as resembling, both in form and ajx- 
pcarance, the faiccs of the* Cape hyjrna which was greedy of 
bones beyond all other beasts under his care. As the bones of 
the hyaenas are as much broken to pieces as tliose of the 
other animals, Professor Buckland likewise infers, that the car- 
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cases even of the hyaenas themselves were eaten up by their sur- 
vivo^s. 

To th« probability of these inferences. Professor Huckland 
has added very greatly, by an inquiry into the habits of mo- 
dern hyaenas, the largest of which is one-third less than the fos- 
sil hyrTiia. It appears, therefore, extremely probable, that the 
animals had been dragged into the cave for food by the hya*iias, 
who caught their prey in the immediate vicinity of their den ; 
and as they could not have carried it home from any, very great 
distance, it fbl low's that the animals upon %hom they fed 
lived and died not far from the spot where their remains are 
now found 

Considering these animals as natives of this country, Profes- 
sor Auckland regards the accumulation ol‘ their bones as a long 
process, going on during a succession of years ; and he supposes 
that the accumulaiion was considerably advanced before the in- 
troduction of the sediment in which they are inil>cdded, and bv 
which they have been so w'ell preserved. This, indeed, seems 
scarcely to admit of' a doubt, as the bones which had been long 
uncovered at the bottom of llie den, have undergone a decay 
jiroportional to the lime of their exposure, while others tliat 
have lain only a short time before the introduction of the di- 
luvian sediment, have been preserved by its means almost from 
incipient decomjxisilion. 

Prom an cxaniiiiaticjii of the present condition of the bones, 
the mud, and the stalactite. Professor Buckknd draws the fol- 
lowing Inferences •respecting the operations that have been going 
on in the cavern. 


• Prjfessor Buck land has stated other two hypotheses r 1st, That the animals 
may have entered the cave spontaneously to die, or ded into it as a refuge from 
some general convulsion ; and, 2dlv, That their carcases may either have been 
drifted in entire by the waters of ” flood, or the bones alone drifted in after their se- 
paration from the flesh. Both these opinions are, bow ever, cJ^cluded in a great 
measure by the small size of the cave, which could not have admitted such ani- 
mals the elephant and rhinoceros. Had the bones been drifted in singly, they 
would have been mixed vwith graveU and at least slightly rolled on their passage; 
and it w'ould still be unexplained why they were split and broken in pieces, and 
why there is such a disprojwrtion lx tween the numbers of the teeth and the bones. 



(i2 Desaipinmo/^ki'Cir^'cf^'Ktrkdale ni yorlshin. 

1. There seems to have been a period when the cavern wa& 
not inhabited l)y the h\a*nas. This period appears to have 
been very short, from tlie small quantity of stalagmite .now found 
on the actual floor of t lie cavern. 

During tlie accomi period the hyamas inhabited the ca- 
vern, and the stalactite and stalagmite were still forming. This 
formation would be much interrupted by the constant passiage 
of the hva'iia^^, who w'ould kiUK^k o^^the stalacliU s from the roof 
and sides <}*' the cate ; and accordingly, in some specimens of tl;e 
breccia, Jhofessit jhicLland ftjund fragments of the stalactite 
mixed watli the bones. 

3. The third period^ Trolessor Auckland consider.-, to be 

that at wlileh the mud was introduced, and tlie animals ex- 
tirpated, vi/. Tlie jKriod ol‘ tlie deluge.’’' He shesvs, that this 
mud could not have been introduced by land-floods, often re- 
pealed ; and he considers the vehicle of the mud to have been 
the turbid waters oiThc same inumlatioii that jiroduced the dilt|*. 
vial gravel of the surrounding country. 

4. Tlie /o7/r/// period is that during w iiich the stalagmite was 
formed, whlcli is dc'posited oter llie u]>per surface of th(‘ mud. 
During tins last p(>riod, no creature apfiears to have entered tiu- 
cave, witli tlie exception po.ssihly of mice, weazcls, rabbits and 
foxes, until its ojieuing last year; and no jirocess w'hate^ cr seems 
to have been going on, excepting the formation of stalactitic in- 
filtration. 

From the facts now mentioned, Professor Buckland liad com 
jcctiired that ether caverns, .similar to that at Kirkdah’, would 
be iliund. This conjecture has been confirmed, by the clisco- 
very of another cave, in a quarry close to the town of Kirby 
Moorside, on tlie property of C. Dimcomhe, J^lsq. who s(‘ciired 
it from injury, till it should be examined by some j)ers(y]s jiro- 
pcrly qualified. It was accordingly ofiened in the autumn of’ 1 8^2, 
and was found to contain chambers lined with stalactite, and 
having on its. bottom mud, and bones imbedded in it. We liave 
not learned that any facts of im{)ortance have been added to 
those given in the very interesting and able paper of Professor 
Buckland. 
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XI. — Iconic E.rpcrimciiis on the Chanp^r.<! idnch take 
jdacc in the Fiard Principle-H oftfic F^'ff during Jnctihation. 
15y Vr‘ii,LiAii ru()i:T, M.l). F.JI.S»." 

YfE })laco great confidence in every thing that comts from 
tht‘ pen of tile author of the interesting memoir of 'vvhlcli we 
are nov/ to give an account. Dr Tronfs great accuracy, iti- 
defaligal)le perseverance, and sound judgment, give to all his 
investigations llie stain]) of unailo\(al excellence. * The pre- 
sent memoir contains a .series of ex])eriments on a very curious 
and iin])ortant subject ; and allliough, as Dr Prout remarKS, 
the e\])erim(‘nts arc much less perfect than lie could wish,"’ 
still they add greatly to our pre.^eiit knowledge, and give room 
for intere>ting pliysiiilogu al views. In tltc year 181 G, Dr Prout 
( ommeiieed a st'riesof c xpiaameiitson the egg during incubation, 
with tlie view ol’ ascertaining the nature of the changes wliieli 
lake ])lace during that process. This inquiry wasclileflj limited 
10 ihc earlliy and saline matters; but his attention was parti- 
cularly directed to the source whence the eartliy matter of the 
skeleton of the chick was den\ed. 

With those \ie\vs, the (*gg was analysed in its recent and un- 
altered state, and at the end of the first, S(‘COTid, and third 
weeks of iiieubatum. His experiments were cliiefly confined 
to the eggs of ^Jie domestic 1‘owd, hut were likewise extended 
to those of durk and turkey. Tliis investigation, Dr Prout 
Infornib us, was renewed, ami tlie following statement contains 
the results of his various experiments. 

Pnitmuian/ E.vpcrimcnts on the in its reecnt and nnaU 
tered State. 

Tlie* specilie gravity of new laid eggs lias been found to 
vary from 1.08 to 1.09. AVhen kept for some timc‘, eggs, as is 
well know n, rapidly lose weight, and at length become so light 
as to swim in w ater. This diminution of spec ific gravity is jiro- 
duced by the substitution of air |br a portion of the water 
which escapes. The following talilc shews the gradual loss 
of wx'iglit of an egg, during a period of two years ; 

* from Dr Mouv'ir ia t'.'i 1*! ilos ion". IS??. 
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Grams. 

Loss per 
a .V . 


Grains. 

Loss j>er 
daj'. 

May 19. 1820, 

907.3 





20. 

{m.r> 

1.00 




2t. 

901.3 

1.30 




31. 

891-. 2 

1.01 




June H. 

H86.6 

.93 

Mar. 21. 1822. 

413.3 

.70 

17. 

879.3 

.81 

April 25. 

384.6 

.82 

27. 

870.7 

.86 



.383.7 

.90 

July 19. 


1-01 

May 17. 

363.2 

.84 

Au". 7. 

! 829 6 

.99 

IH. 

364.3 

.90 

26. 

Sept. 30. 

8108 

778-3 

,99 

.92 

19. 

363.2 

,10 


Tot'll 

344.3 

.711 








Mean. 


Hence we liiarri, tliat a moderately sized eg^ loses, at nn a\'e- 
rage, about .75 gr. in twenty-four hours, and this uniformly 
during a very long period, '^rhe loss appears to be soitKwvhat 
greater in summer than in winter, owing, doubtless, to the dif- 
ference in temperature, which, in the above instance, varied 
from 40 to 70 . The whole of the contents of this egg were 
ibund collected at the smaller extremity in a solid state, but, on 
being ])ut into water, they a])sorbed a large quantity of it, and 
assumed an appearance not iniicli unlike that of a recent egg, 
the smell being also pcHeclly fresli. 

The relative weights of the shell, albumen, and yolk of dif- 
ferent eggs are very difl'ereiit. Witii the vievv^ of investigating 
this subject, and of obtaining an average, the following experi- 
merits were made. The eggs were boiled hard in distilled wa- 
ter, and the different parts weighed immediately in tlieir 
state: 


Shell and 
Memhrune. 

Albumen. 

Yolk, 

Total. 

Grains. 

Grains. 

Grains. 

Grnins. 

80 

39i.3 

289. 

763.3 

108 

393 

273.3 

974.,5 

107.3 

375.8 

236.2 

919.3 

71.5 

316.3 

215 

803 

103 

303,7 

269.3 

876 

*107 

513.3 

27.3.4 

893.7 

93.2 

605.5 

232.4 

931.1 

92.7 

313^7 

257 , 

865.4 

96.8 

310.'6 

210.8 1 

818.2 

77.6 

367.4 

241.5 

886.5 

Mean, 93.7 

529.8 

251.8 

875.3 
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If eacli of these eggs he supposed to weigh 1000 grs., the 
weights of the constituent principles cd' each, when reduceil to 
his connnon* staudard, w ill be as follovv.^, : 


Shell and Meni> 
hrane. 

Allmmcn. 

Yt>lk. 

Grams, 

Grams. 

Grains. 

104.H 

516.6 

378.6 

110.8 

608.5 

280.7 • 

116.7 

6?6,3 

257.0 

89.0 

6I.3.‘^ 

267.8 

117.6 ; 

575.0 1 

307.1 

119.5 I 

575.3 1 

.305.2 

98.0 ! 

6.36 6 1 

265.4. 

107.1 1 

596.0 1 

296.9 

1183 1 

62 U) i 

257.7 

S7.5 ■ 

610.0 1 

272.5 

A'cra^je, 106,9 ; 

601 > 

28S.9 


If the recent egg, then, he supj)osod lo weigh 1000 j)arts, the 
relative pr()))orti()ns t)f the shell, aibuuieiL and yolk, will l)e as 
UHJ.O, 604.^, an<l i288.9 ; and, for the sake oi‘ easier compari- 
son in all the sul>se(|uent experiments, the ninnl)ervs are reduced 
to tills standard. 

When an egg is boiled in waiter, it loses wa'ight, especially if 
It he removed from llie water when boiling, and be permitted 
to eool 111 the air ; the water aKo is found to eontain a jx>rtion 
of the saline eoi^tents of the egg. Tlu* loss ol* weight 1‘roin 
hoiling is bv no me^ns eonstanl, but has been found to vary 
troni 20 to 'M grs., on the supposition that the original weight 
of tlie eggs eiuplo>a'(l were 1000 oi>. On the same sup|X)si- 
tion also, the (juanlity of saline matter obtained by eva|K)raUng 
to dryness the ilistilled water in wdiich an egg has been boiled, 
amounts, at an average, to about gr. d’lns saline residiuini 
IS strongly alkaline, and yields traces of animal matter, sulphu- 
rjc acid, jihosplioric acid, chlorine, an alkali, lime, and mag- 
nesia, and carbonates ot’ lime and magnesia; in short, of almosr 
e\ery principle existing in the egg. The carbon/lle of linn , 
however, is generally the most abundant substance, and is oh- 
taiiHid by evaporation, in the form ol‘ a line powder. 

* When pcnniMcd to fool in wntei, it sometimes gains a lit th; in wctphi, 
to tjo absorption of water. 

. N' 1 1 1 N o,. 1 5 , J A \ 1 82^3 
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The shells of eggs have been analysed by Vauqud'tn and 
Merat GuiUut^ but these chemists seem to have over-rated the 
quantity of animal matter, and of phosphate of lime,, contained 
in them. Wlien shells, which had been dj ied in vacno at 212 , 
were dissolved in dilute muriatic acid, the (juantity of animal 
matter obtained was only about per cent., while the t]iiantity 
of pliosphates of lime and of magnesia never amounted lo 
quite 1 per ipnt.; the rest was carbonate of lime, mixed with 
a little carbonate of magnesia Wlien burnt, egg-shells, as 
Vau(|uelin lias obser\ ed, yield traces of sulphur and iron. 

The meinbrana piitanutus, on the supposition that the origi- 
nal weight of the egg is 3000 grs., weighs, when dried in vacuo 
at 212°, alxiut 2.65 grains ; and, on being burnt, yields traces oi‘ 
phosphate of lime. 

Sali?ic Contents of the rcccn! Ego. 

Ii may here he premised generally, that all the re.suhs of the 
1‘ollowing analyses were ol)laiiK*d by eomhuslion ; and that tiu* 
observations are to he understood jqiplicahle to the whole oi* 
the experiments sohsi cpieiitly related in this incpiiry. 

The aUiunhn hums with dilhculty, unl(*ss care he taheii tn 
remove tlie saline matter by iV^quent washings; but if tins 
point be attended to, the whole ol’ the earbonaeeous matter 
may he burnt oil' even in a covered crucible. In the suhse- 
quent experiments, the saline and earthy inattfrs were ivniovcal 
from the crncihle after c-oinhustion hv distilled \vater ; a. little 
ammonia wa.s then added, and the wliole .permitted to remain 
at rest for twenty-four hours. The clear solution c‘ontainlng the 
alkaline; salts was now c*arefully jHiunxl oif, and the insoluble re- 
siduum, consisting of the jilio.sphate ot‘ lime and triple phos- 
phate of magnesia and ammonia, after being washc*d^ wath dis- 
tilled water, was dried and weighed. The alkaline solution, 
together with the* waishings of the earthy phos[ihates, were tlic'n 
ovajKirated tlo dryness, and exjiosed to a h>w red heat; and tlu* 
weight of the saline residuum being accurately noticed, the 
whole was again dis.solvftd in distilled w^atcr. A few' drops of' 
nitric acid being now added to neutralize the excess of alkali 
present, nitrate of barytes was dropped into the solution as long 
as any precipitate fell. ^Flie precipitate was obtained by de- 



Ill the Fired Pnnciphw' of the fi'ir'mp; ffieidjufiofi (iT 

taming off tile solution as before, and, afl(‘r beino' well washed, 
its weight ascertained . i’roin this the ijiiantiiv ol' sulphuric acid 
prese nt y/as delennined by calculation. 'J\) ilu‘ solution thus 
I’reed iVoni suljdiuric acid, nitrate of baiytes, and afterwards 
ammonia, were added. Tlie phosphate of barytes thus obtihn- 
ed was collectetl, ashed and thighed as belbrc, and the (puin 
tity of phos})horic acid present obtained by c<Mlcu]ation Nitru 
acid was again added in slight excess to the original solution, 
^aiid nitrate of silver dropped into it as long as any* precipitate 
fell : from the chloride of silver obtained, the (piantity of chlo- 
rine present was estimated. Lastly, The weights ol’ the sul- 
phuric and phos])horic acids and chlorine were added together, 
and their amount subtracted from the weight of the alkalini' 
residuum fonnei ly obtained by evaporation, the remainder, ol 
course, indieated the quantity of polasii and soda, and carbo- 
nates of ])otasli and soda jire'ent. Linally, the ])roportion ol* 
the earthy |)hosj)hat(*.s to one another was determined, and the 
quantities of the bases and acid obtained by calevdation. 

The i/otk’ of the egg is exeocdingly difficult ol‘ combustion ; 
and, indeed, without pro})cr precautions, cannot be burnt at all, 
on account of tlu* large* (juantity of jihosphorus contained in it, 
which, by unelergoing a partial combustion, fonns a glassy coal- 
ing, that effectually excludes the contact of tlu* air from the; 
coal, and prevents its farther combustion. After a variety of 
attempts, tlu*^follo\ving were the two methods employed. I'lie 
yeilk of an egg which had been bode'd hard, and dried by e\- 
j)osure to the air, *was rubbed in a mortar w'itli a (pianlity of 
bicarbonate of potash. The mixture was then mlroducefl into 
a platina crucible, and exposed to a strong red heat, till tlu' 
flame had ceased to escape from a small hole m tlie lid. 'i'lu* 
eriieible 'being now removed fnnn the fire. Us cont<mts, wiien 
cold, were again pulverised in a mortar with nitre, '^riiis mix- 
ture was then introduced, a little at a time, into the e(ncrod 
crucil)le, till the whole was burnt. To the residinim distilled 
water WM,s added, which of course took up e ve ry thing hut tlu' 
earthy phe)sphates, ’vhich were separateel and w'eigheel, wliilt' 
the alkaline solution, like that before* mentmne'd, obtained from 
the albumen, w'as submitted te> the action e)f the appropriate re*- 
agentsyand thus the qunntitic's of the dilleivnt ae'ids pres(*nt 
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ascerlairu'd. In this manner every thing was determined, ex- 
cept the proportion of alkaline matter present ; and to ascertain 
this, other experiments with different yolks were made, in which 
lime and nitrate of lime were substituted for the bicarbonate 
and nitrate (jf potasli. 

llerzeliiib has remarked, tliat the sulphuric acid obtained 
from albumen is probably a product of combustion, and exists 
in it naturally as sulphur. The same also appears to be the 
case with the phosphoric acid, especially that obtained from the 
yolk. The chlorine seems to exist originally in union with 
sodium, forming common salt. As to the earthy princi})les, 
Berzelius is of ojiinion that their metallic bases are probably to 
be considered as constituent pnnci])les of the primary animal 
compounds. These circumstances have induced me to state the 
tjuantities of the acids obtained separately from the bases. 

The relative proportions of the saline jiriuciplcs of different 
eggs vary in some instances considerahly. The three folloANing 
are selected from a variety of“ other analyses as examples; tlie 
weight of each egg being reduced, lor the sake of comparison, 
to 1000 grains. 




No. 1, 

Potash, Lime, 
S<KJa,& Ma^rnf. 
(’arh.of A Carb. 
ditto, jot do. 


Sulphuric 

Acid. 

o ! C 
f<\o 

X o 1 S 

a. o 


Gr. 

Gr. Gr. 

Gr. 

! Gr, 

Albumen, 

.29 

.45 .9V 

2.92 

j .30 

Yolk, - 

.21 

.39 

.50 

; .08 

Total, - 

.50 

4.0li 1.33 

3-42 

j .98 




No. 

11. 



■s 1 


6 

Potash, Litnc. 


Iphu 

Acid 

JC i 

1 

Soda, A Ma^m* 
Call), of A Caib 




G 

ditto, of do. 


Gr. 

Gr. 

(is-. 

(Jr. Gr. 

Albumen, 

.15 

.40 

.93 

2 93 .25 

Yolk, - 

.00 

3.50 

.28 

.2T .01 

Total, - 

1 .21 

3.9Gil.21 

.3.20 i .80 


No. III. 1 

1 

1 

1 

Sulphuric 

Acid. 

Phospho- 
ric Acid. 

Chlorine. 

i 1 

Potash, Lime. 
Soda, ACjMa^ne. 
Carb. ofiA Carb. 
ditto, of do. 


Gr. 

Gr. Gr. 

Gr. 

Gr. 

Albumen, 

.18^ 

.48 .87 

2.72 

.32 

Yolk, - 

.19 

4.00 .44 

.51 

.67 

Total, - 

.37 

4.48 1.31 

3.23 

.99 
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TJie analysis of tlie yolk of the recent egg shews it t<J con- 
bisl of the fallowing principles in the proyK)rtion mentioned 



Grs. 

Water, 

170.2 

Albumen, 


Yellow Oil, 

- 91.0 


316.5 


Experiments cm the Egg at the end the first locek of 
Inenbatwn, 

On the siij)p()silion that the egg originally weighed 1000 grs., 
it has generally lost about 50, at the end of the first week; and 
the weights of the constituent princijdes of two eggs in their 
moist state, w ere‘ as follows : 



No. 1. 

No. II. 

Unchanged albumen, . . . - 

Modifird albumen, .... 

Liq. ainmi, membranes, Ijiuod-^eesch, &c. 

Animal, - 

Volk, 

Shell and loss. 

Grains. 

232.8 

179.8 ) 

97.0 V 

22.0 ) 
301.3 
167.1 

Grains. 

247.1 

275.2 

324.5 

153.2 

1000.0 I 1000.0 1 


As the present iiajiury seems to be in sonic respects illustra- 
tive of the subject, I shall oiler a few remarks on the general 
j)licnoinena jireseriiVd by the diflerent constituent principles of 
the egg at those periods at which it has been submitted to exa- 
mination. 

It has been observed, that soon after incubation has com- 
menced, tiie yolk becomes more fluid than usual, and that as 
the licjuoi* amnii increases, ihnt portion of the all)umen occupy- 
ing the ii])per and larger end of the egg begins to assume a pe- 
culiar ap})carance. In the present experiment, in which the 
egg was previously boiled, the liquor amnii and portion of al- 
bumen in question, about the eightli day, exhibited scmiething 
of the ajtpearance of curds and wUey. Nor was the analogy 
confined to a})])earj,nce only, for the curdy looking matter, 
which was of h yellow colour, and which I have termed modified 
alhumctu resembled the coagulable part of milk in its j)roper- 
» tif^, ill so far as to contain intermixed with it an oily or biityra- 
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reous principle. A porti(3n of tiiis oily principle v.as found to 
be soluble in alcohol, the solution having a bright yellow colour; 
and, in short, to possess all the properties of the yellow oil exist- 
ing in the yolk. The yolk at this |)eriod has l)eeon;e more 
fluid, paler, and, as is rendered probable by tht above table, 
although the fact be denied by Haller, heavier. These apj)ear- 
ances of the all)iimen and yolk have induced with some a belief 
that an interchange of principles takes place hetwi‘en them, 
while others seem to have mistaken the yellow modilied albu- 
men for the yolk itself. That an intermixture of principles 
has really taken place, there can be little doubt ; yet the two 
are not indiscriiiiliiately mixed; for when the egg iais hec'n pre- 
viously boiled, tlie yolk, though softer than natural, is never- 
theless rendered of a lirmer consistenee than the modified albu- 
men, and can thus be readily separated from it ; there being 
besides a distinct line of demarcation betwixt tliem, arising, ap- 
parently, from llie proper membrane of the yolk. Another 
argument in favour of the ojuuiou in cjiiestion, is derived from 
the following analyses of these cemstituent ])rinciples of the (‘gg, 
from which it will he found that the cjuanlity of saline uiattca* 
is diminished hi llie albumen, and irjcreased in the yolk. It is 
a singular and striking fact, howxwer, that although the oily 
matter has made its way to the albumen, very little of the phos- 
phorus, which exists in such large quantities ia the yolk, has 
been removed from it. 


j Nc. 1. 

:: 


No, 

II. 




9 3 

J 3 

cu 

c 

Potash, il.ime, 
So(la,iV!iMii^nc. 
(airh.of;<y rnih. 

il 


iorine. 

Potash, 
Soda, 
C’ai li.of 

Potash, 
Ma^iic. 
& Ciu 1). 



3 

X 

.fi o 
Cm Z 

Z) 

ditto. 

of do 

(Tj 

Ph 

ric 

jr 

U 

ditl(». 

of do. 

Unchciiicf 

ctl albu- 

Gr. 

Or, 

Gr. 

Gr. 

Gi. 

Gr. 

(Jr. 

Gr. 

Gr. 

Gr. 

nu'M, 

- 

.la 

.21 

.If) 

1.03 

.18 

,18 

.18 

.21 

l.AO 

.12 

Modify a 

alhu- s 











moil. 

linuor 1 











amnii, 


.OS 

3H 

.4.5 

1.17 

.12 

.10 1 

.i;.5 

.30 

.70 

.12 

m.il, 

mem- i 











hraiKs 

, (Slc. ' 











Y(.Ik, 

i 

.00 

1.03 

.00 

1 ' 

(»8 

.08 

■f<W 

..50 

.7.5 

.67 



.ao i 

i 

i.()H 

1 _ _ 

1.24 

1 .3.'K) 

-.-j 

.38 


l.lO 

2.9.5 

.91 
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Tjic follow/ng are the results of an analysis made two days 
later, itc on the tenth day of incubation : 



Sulphuric 

Acid. 

Phosphoric 

Acid. 

Chlorine. 

Potash, So- 
da, and (’ar- 
bonate of 
ditto. 

Limc,Mag- 
ne.sia, and 
Carbonate 
ot ditto. 


Grain. 

Grains. 

Grain. 

Grains. 

Grain. 

Unchanged albumen. 

.27 

.14 

.24 

].d3 

.12 

Modified albumen, \ 
bquoi amni’, aiii- / 
mal, membrane, r 
5tc. - \ 

.OS 

.(io 

MH 

• 

1.30 

,27 

Yolk, 

.().j j 

3.35 

.30 

.02 

.66 


.4*0 1 

4.14 

1.22 

3.11 

1.05 


At tills period tlie j^roportion of phosphorus is somewhat dimi- 
nished in the yolk, and ilK*lva^ed in the animal and its appen- 
dages. Tile chlorine and alkaline princijiles seem also to have 
diminished in the yolk, and to have increased a little in the al- 
Inmiinous portion. 

E.vpcrimcnts on the Egg at the end of the svcoiul weeh. 

At the end of the second week of incubation, an egg has lost 
njion an average about 130 grs,, on the supposition that its ori- 
ginal weight was 1000 grs., and the weight of the constituent 
princijiles o< two c^gs were as liillows : 


• 

« 1 

Grains. 

Grains. 

Unchanged albumen, - - { 

J75.5 

208.0 

Liquor amnii, membranes, He- - 1 

273.5 

218.2 

Animal, - - - 

70.0 

89.1 

Yolk, - - - 

250.7 

218.0 

Shell and loss, - - - 

• 

230.3 

236.7 


1000.0 

1000.0 


At this jierlod the animal has attained a considerable size, 
while the albumen has become diminished in aVorrespondlng 
degree. The albumen has also acapiired a very firm consist- 
ence, especially wVeu coagulated by heat. I'hc licpior amnii 
has become more fluid, and \S\e mod'ificd albumen fiirmerly men- 
tioned, has very much diminished in (quantity, or disappeared. 
17i<^yolk, which at the end of the first week seemed to have 
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incrcasccl ni bulk and fluidity, bas now apparently aapiired its 
orlo’inal size and tvnisislence. The followiiio' are tlie results of 

D / 

the analyses ol‘ the eonslituent principles of the ahofe Vvso eggs: 




Ko. 

I. 





No. 

ii. 






Potash, 

Lime, 

I u 

. 


Potash, 

Lime, 


P T3 

.c *2 

Cm 

c 

Soda, &:Magno. 

1-2 

-c S 
C. o 

.5 

Soda,&L 

M agne. 





Carb. of 

Sc, Carb. 


£< 

o 

Ciii b. of 

(Jarb. 


Xfl 

It 

SL U 

X 

si 

U 

ditto. 

of do. 

4 

X. u 
Ot X 

mC 

w 

ditto. 

ol do. 

* 

Gr. 

Gr. 

Gr. 

Gr. 

Gr. 

i Gr. 

Gr. 

Gr. 

Gr. 

Gr. 

Unchanged al- ) 
biimen, . f 
Liquor ainnii, i 

.0? 

.22 

i 

.09 

.73 

.10 

1 .11 

.19 

.23 

j 

.97 

.09 

membranes, v 

.06 

.21 

.71 

.96 

.08 

.03 

.20 

.70 

1.07 

.08 

5vc. ) 











Aiiimiil, 

.06 

.23. 

.09 

.46 

.27 

.06 

.24 

.07 

i 

.44 

.28 

\ oik, 

.30 

3.34 

.16 

1 .6H 

.69 

.20 

3.30 

.10 

1 

.42 

.70 


' l<)j 

i 

1.05 

2.H3 

1.11 

.40 i 

3.93 

iao| 

2.90 1 

1.1.5 


An egg analysed two days later, or on tl;e seven’e(‘nrh day of 
incubation, ga\e the (ollo\Mng results : 



Sulphuric 

Acid. 

Phosjjhoric 

\cnl. 

Chlonnc. 

Potahli, So- 
da, aiid(!ar- 
bonate of 
ditto. 

Lime, Mag- 
nesia, and 
f Idrboruite 
of (into. 

Liquor aiiinii, mein - ) 

Grains. 

Grams. 

Grams. 

Grains. 

(trains. 

branes, animal, V 

<*. - 1 1 

.34 

1.70 

.68 

1 2.40 

J.JO 

Yolk, - . j 

.10 

2.50 

1 

.A(! 

! ^ r 

j . < » J 

i 

1 

.u j 

4.20 

1 

.98 ! 

I * 

g.fXi 

1 

J,85 


At this period ossiheation has made some [progress, the yolk 
has parted with some f)l its phosphorus, which appears in the 
other principles ol the egg, and the t|uantily of earthy matter 
lias inerc'ascd. 

Lxpd-iments on iIk* egg at tlie end oi‘ the third week, or at 
till* full period" of intubation. 

At this period an egg heu lost upon an average about IbO 
giains, taking (lu‘ oiigiual weiglit lobe 1000 ^ and the weight of 
the constituent priiuiplcsof two eggs in their moist stale, and 
'Mikoiit boiling. Here as folious : 




the' V'lA'cd Pr maples of the Egg (furhig Incvlation. 73 


Kc*suSh^mi 0 ^ albumen, membranes, &c. 

Atiiinul, - - - . 

Yolk, . - - _ 

Shell and lot's, . - _ 

Grains. 

211.5 

555.1 

1()7.7 

247.7 

38.1 

553.6* 

151.3 

257.0 


1(KK).() 

1 000.0 


At this period, fill tlie iiiiporlnnt changes of incubation aie 
c()nif)letc(l. The all)unic'n ha.> now disa])})eare(i,»or is reduced 
to a few dried rnciribraiH‘s and an earthy residuiini. The yolk 
is e{)nsiderablv reduced in si/e, and is taken into the abdomen 
of the cliick, while the animal has attained a weight nearly cor- 
responding to the original weight of the albumen, added to 
tliat lost by the \olk, 'wnnis the total loss of vvciglu sustained 
l)v the egg during incubation. The alkaline matters and chlo- 
rine, whicli have been decreasing I’roni llie coniniencenient of 
incubation, have now' undergone fartlier diminution in (piantitv, 
while the earthy matters have increased in tlie most striking 
manner. Tlie othci ])rinei})les seem to have sulfered very little 
change in cjuanlity. I’he following are the results oi* the analy- 
st's oi’ the above two egg> ; 



No. I. 




' No. 11 . 1 


w 



;Polash,|Linu*, 

j ^ 

® -d' 

j Potash, 

I.iiTie, 


-3 

2 "2 

d 

'Soda, ' 

MujE^ne. 



.2 jSod.^ ^ 

M agne. 

% 

"S- 

3 

V. 

o ■* 

c 

U 

■Carl}, ol 

VllttO. 

Call), 
of <l(). 

'Y< 

'•m 

jC 0 

^ jCarh. ol 
g .ditto. 

J' Curb, 
of do. 


■■ 

(jI. 

Gr. 

(ir. 

' Gi. 

Gr. 

Gi. 

Gr. 

Gi. 1 Gr. 

Gr. 

Itesd. of albii.'l 


• 

1 

1 





1 


men, mem- J- 

.04 

.12 


i .2:{ 

.12 

. .03 

.13 

.09 j .25 

.12 

branes, vsc. j 



1 .09 





1 


Animal, 

.44 

3.02 : .55 

• 2.26 

2. 58 

.21 ’ 

2.71 

.68 i 2.12 

2.60 

Yolk, 

.01 

1.0b 

.03 

1 .06 

1.26 

.02 1 

1.23 

.06 1 .03 j 

1 J.io 

f 

.52 

4.20 

.67 

j 2.55 

3.96 

j .26 '4 07 

.83 ; 2.40 

. 3.82 

1 


'riiese t'xperiments, then, demonstrate, or render probable, 
tile following circumstances. 

1. That the relative w^eights of the constituent principles of 
dilferent eggs vary very considerably. 

That an egg loses about one-sixth of its weight during in- 
euliation, a, (|uanlity amounting to eight times as much as it 
loses in the same time under ordmarv clreumstances. 
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3. TiM in the earlier stages of incubation, an ’'interchange of 
principles tfikes place between the yolk and a portior;V)f the 
albumen ; that this interchange is confined on the j)ai-t of the 
yolk to a little of its oily matter, ^vhieh is found mixed with the 
above mentioned albumen ; that this )M)i'tioii of albumen under- 
goes some remarkable changes, and is converted into a sub- 
stance analogous in its appeanance, as well as in some of its j)ro- 
perties, to the curd of milk ; and, lastly, that a j)orti()n of tlie 
watery and saline portion of the albumen is found mixed with 
the yolk, which becomes thus apparently increased in size. 

4. That as incubation pr(x*eeds, the saline and watery jtarts 
again (juit the yolk, which is thus reduced to its original bulk ; 
that in the last week of the process it undergoes still fiirther 
diminution in weiglit, and loses tlie greater portion of its phos- 
j)horus, which is found in the animal converted into phosphoric 
acid, and in union with ftV/r, constituting its hony skeleton ; 
and, lastly, that this lime does not originally exist in the I’ceent 
egg, but is derived from some unknown source during the pro- 
cess of incubation. 

These, and other interesting circumstances, arising out of 
the present iiujuiry, suggest some im})ortant hints respecting 
certain operations of the aijlmal economy. '^J^hey also serve to 
direct the attention of the microscopic inquirer to the investi- 
gation of points, which it is jirobably within his }X)VTcr to eluc i- 
date, but of which, at present, we are iguoianl. ' This jiart of 
the subject, howx'ver, cannot be in abler hands than it is at pre- 
sent. To the distinguislied phy.siologists, tlier(‘f()rc‘, who have 
been recently engaged in the investigation, I willingly leave it, 
and shall conclude with a Hlw remarks cmly on the uses of the 
yolk, and the apparent generation of earthy matter. 

Sir Iwerard Home and Mr Hatchett liavc concluded, from 
their experiments, that the ycilk is analogous to the milk of vi- 
viparous aniinals, but more (concentrated, and tliat its chief use 
is to afford a pabulum to the young animal during inculiation 
This opinion, whieli is indeed as old as Aristotle “f“, is corrobo- 

■ FhlL Trans* Vol, cvi., p. 301., et seq, 

-j* *H f^iv f>Zv Tou veoTrnv X^Ttv iK rov ?'.tvKCVi *j r^o^pi} tou 

o^ipcc>6u Ik TCv Aristotelio de Animal. Hibt. \i. 3. (Kd. Schnei^k-r ' 
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rated in a strilvlng manner by the present intjinry. Hat- 

chett hii^jilsg made the important and curions remark, that in 
the ova of those tribes of animals, the embryos of which have 
bones, there is a portion of oily matter ; and in those ova whose 
embryos consist entirely of soft parts, there is none. Hence it 
is concluded, that a c(‘rtain portion of oil is necessary for the 
formation of lx)ne. The present inijuiry cannot be said to con- 
firm or invalidate this remark, for altliough in the* ei^rlier stages 
of incubation, lK‘fore ossificatioii has commenced, a portion of 
the oil of“ the yolk is a])})ropriated to the purposes of the econo- 
my of the animal, yet by far the greater portit)n of it remains ; 
and some of il is even retained by the yolk till its final disap- 
pem ance One groat use of the yolk evidently is to furnish 
tlie pliosphonis, entering as phosplioric acid, into the skeleton 
of the animal ; l)ul that the earthy portion of the bones is de- 
rived from the transmutation of the oil into lime, cannot, per- 
haps, he safelv asserted in the present state of the intpiiry. 

With respect to the earthy matter found in the skeleton of the 
chick when it (juits the shell, I think T can venture to assert, 
after the most ])alient and attentive investigation, that it docs not 
pre-iwust In the remit egg ; eerlainly not, at least in any known 
state. The only possible sources, therefore, whence it can be 
(ierivefl, are from the shell, or transmutation from other princi- 
j)les. Whc'lher it be aetuallv derived from the shell, cannot be 
determined Ay clie*mistry ; because, as we have seen, the shells 
of diffuxnt eggs djffer so much, that the ap])iication of averages 
is out of tlie question ; and we are ol‘ course precluded from as- 

Pliny makes the SiUne remark. annual ex ulbo litiuorc ovi corporatiir. 

Cibus in Juten est. Hist. Nat. x. 5'X 

* I enainined a chick on tlie eighteenth day after incubation. The yolk was 
now reduced to less than 2 grs., hut it was of its original yellow colour, and of 
course contained oily matter When burnt, it left traces of phosphate of lime. 
Dr Macartney attempts to show' that the yolk does not pass into the intestine 
through the ductus vitello intestinalis, but is taken up by absorption ; and an ar- 
gument he adduces in su})pf)rt of this opinion is, that the earthy matter is left 
behind in the yolk. In the present instand*, however, the quanlily of earthy 
matter was very minute : it had therefore disap]>eared, as well as the other prin- 
ciples of the yolk. When the chick is younger, the (piantity of earthy matter is 
said to be much larger, Haller asseils that the yolk disappeared about the six- 
teen! I^ay ; and Aristotle long ago rcmarketl, that very little of it was left on the 
* V <i^y^ alter the chick had left the egg. 
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certainii^thc exact quantity of lime any particular shell f,>rigi- 
ginally contains. There are, however, very stron<^ ren >on:s for 
believing that the earthy matter is not derived J’roin I lie shell. 
In the first place, the nu'inbrana pulaininis never becomes vas- 
cular, and seems atialogous to the epidermis ; hence the lime of 
the shell, which is exterior to this membrane, is generally consi- 
dered liy physiologists as cxtra-XHiseular It is, therefore, ex- 
tremely difficult to conceive how the earth in question can be 
intrtxliiced into the economy of the chick from this source, par- 
ticularly during llie last wc^ek of incubation, when a very large 
portion of the membranes are actually separated from the sliell. 
Secondly, lloth the albumen and yolk contain, at the end of in- 
cubation, a considerable pn^portion of earthy matter (the; yolk 
a])parentlv more than it did originally) ; wiiy is this not a})pro- 
priated, in preference to that existing in thi' shell r In opjiosi- 
tion to these arguments, it will lie doubtless staled, that the sliell 
of the egg becomes brittle at the end ol' incubation, and appears 
to undcTgo, during that procc*ss, sonu* other ehang(*s not at pre- 
sent understood. To which it may be answered, that this brit- 
tleness has been attributed to the separation of the inembrana 
putaininis, and the exsiecalion of the parts liy so long an ex]x)- 
sLirc to the heat m'cessary to (he process of inc ubation ; and in 
this manner, all the /tnozen changes produced on the shell b} in- 
cubation may perhaps be satisfactcjrily aecounied for. Until, 
therefore, it be demonstrated that some other changes take place 
in the shell, I confess this argument does not seem to me to 
have much w^cight. I hy no means w ish, liow ever, to he under- 
stood to assert, that the earth is not derived from the shell; be- 
cause, in this case, tlie only alternative left me, is to assert that 
it is formed by transmutation from other matter, — an assertion 
winch I confess my. self not bold enough to make in the present 
state of our knowledge*, howecer strop.gly I may he inclined to 
befieve that, within certain limits, tliis power i> to he* rankc’d 
among the capaliilities of the vital energies. 

• See an Essay “ On the Connertion between the Vascular and Extra-vascular 
Parts of Animals,” by Sir A. Carlyle. THOMJtON's Annals, vol. vi. p. ITi. 
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Akt^v^II . — koticc of the AtiempU to reach the Sea by Mac- 
R'ivei\ Hinvc the Expedition of Sir Alexander Mac-- 

KEN Z IE. 

The 4th Volume of the Memoirs of the Wernerian Natural 
History Society, lately published, contains a series of interesting 
papers, on zoology, botany, mineralogy, geology, meteorology, 
and liydrography. The activity of this associatioif is highly cre- 
ditable to the Edinburgh Sc1uk)1 of Natural History ; and the 
jjerfect ireedom of discussion dis{)laycd in all its memoirs, from 
the first establishment of the Society to the present moment, de- 
monstrates the right feeling wliich actuates those naturalists, 
who, by their learning, zeal and activity, have jirocured for it 
so distinguished a ranis in the scientific world The notice here 
reprinted'*', we are confident will be read with interest by our 
readei’s, and the more particularly at this inoinent, when the 
public attenlioii is powerfully attracted towards the northern re- 
gions of the earth, by the expected appearance of the Journals 
of Chaplain Franklin and Dr Richardson. 

The North-West ('ompany first established a fur-post on the 
banks of Mackenzie's River in the year 1795, and have ever 
siiK'c maintained a greater or smaller number of establishments 
on various parto of its course. At present, the lowest or most 
northerly }h*M is Fort GtKxl-Hopc, situate about 100 or 120 
miles below the injlux of (ireal Rear-Island Lake River, and, 
as is supjK)sed, about three days' voyage in a light canoe from 
the sea, which, with the current of such a river, is usually esti- 
mated at from 50 U> 80 miles per day. From the summit of a 
Mnali hill bi?hind the Fort, the upper limb of the .sun is just vi- 
sible at midniglit, on the 21st of June. 

In the immediate vicinity of Fort Good-Hope, and on the 
east side of the river, the Hare Indians reside ; and their larfds, 
to the northward of the very extensive piece of‘ water which is 
named Great Rear-Island Lake, wd which is said to be infe- 
rior in size to Lake" Superior alone, borders uj>on tlie Eskimaux 

* Read before the Wernerian Soricly, 17th November 1821, and inserted in the 
4tb Vj^mc of its Memoirs, reccncly published. 
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grounds, which skirt tlic sea-coast. 1'hc Fort is also \isitc{i In 
the Loucheux, or Squint-eyes, wIk) inhabit the west ban * 'of tlic 
river, and who arc separated from the Fskiniaux Ir^ihe Ver- 
milion liiver, about days’ voyage below Fort Good-Hope. 
At this boundary they olten trade with the Eskimaux, and ob- 
tain, at a lugh price, certain smooth sea-sliells, to be inserted as 
ornaments into the sej)tuni of the nost*. They have also obtain- 
ed at these friendlv ukh tings, strips^d* whalelMau*, and pieces of 
the skin and other “-poils of sea animals. Notwithstanding this 
occasional friendly intercourse, however, these Uvo Irilies more 
often enter (?ach other's territories in a hostile inanntT; and so 
many of the Eskimaux have been cut otI‘, llial that nation is 
justly very jealous of the >isits of strangcas. 

Two attempts have been made to reach tlie sea since the })e- 
riod of Sir Alexander Maekeiizii*''s \ovage. '^Fhe iiisl, hv Mr 
Livingston, in the year 1795): when that gentleman, acc'onqia- 
nied by James Sullierland, an interpreter, tliree (Vmadians, and 
three Indians, desccmdc'd in a bark-canoe, a little below the Ver- 
milion Jliver alxne incntioiu*d. Hctc they iiu‘t witli a single* 
Eskimaux in his small seal-skin boat, whose hiM act, notwith- 
standing the dis])aritv of force, wais to discharge an arrow, which 
penetrated through the sides ol‘ the large canoe. They ap- 
proached him, however, and adopting the mode iii use aim mg 
the Indian nations ol’ disc'overing the intentions of strangers, 
presented him with a portion of meat, having fii*st chewed a bit 
of it themselves. He threw it away with disdain, and refused 
to receive any of their presents ; but directed them to put ashore, 
and made signs that his countrymen were at no great distance. 
They complied with his ref|uest, whilst he proceeded down the 
stream ; and in a short time returned, accompanied with five of 
his companions, each in his small cancx^ and armed with a bow 
and arrows. Mr Livingston endeavoured to conciliate them l)v 
presents of beads, and other articles; but instead of appearing 
pleased and grateful, they tied the strings to a {K)le, and cut 
them in pieces w ith their arrows. The Indians now warned Mr 
Livingston, that he would in vain attempt to establish a friend- 
ly communication wdth such peojde in their present state of 
mind, and were urgent for immediate embarkation, when it w\t.s 
discovered that tlie ])addles of tlie canoe* had Ix'cn con '^ved 
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away by hlealtli. Siu h an imetjuivocal ileinonst ration of a ho>- 
tik* j?4,irpose, iiK-reased tlie apprehensions of the party, and they 
hurrieckhito llie canoe, but were instantly assailed bv a flight of 
arrows from the Eskimaux, each of whom shot throe from his 
bow at a time. Mr Livingston and a Canadian traveller fell 
under tht* first discharge : two of the Indians, who had not yet 
embarked, but were liolding on the bow of the canoe, hi go. 
and esca])ed into tlie woods, whilst James Sutherland and iIk 
other survivors floated down the stream. Tncy w^»re instantly 
pursued by the ICskimaux in their boats, and the Indians from 
their hiding jdaces obscrvi'd the conflict to be carried on until 
five of the l^skimaux were killed, and James Sutherland was 
left alone in the bow^ of his canoe, wdiicli was in a sinking con- 
dition. This much was Jc«‘Trnt from one of the Indians, who 
travelled to Eort Chepewyan with the account of the melancho- 
ly catastro}>he, liiuing, in his route, hail his wants supplied by 
parties of the Loudieux. and other nations he fell in wdth. It 
was afterwards ascertained, through the medium ol‘ the llarc 
Indians, that the canoe had drifted down opposite the main cn- 
caini)ment of tlie Eskimaux, and that James Sutherland there 
threw himself into the water, swam asliore, and pkiced himself 
betwixt the knees of an elderly man, for protection. A consiil- 
l.'ition being now held, bis destruction was decided upon; and as 
Iu‘ was judged invulnerable from his having escaped from the 
conflict without a woimd, they effected their purjx^se by tying 
a stone round his neck, and throwing him into the river; lus 
[wotector liaviiig,«in the mean time, conveyed himself aw^ay, it 
being contrary to their ideas of humanity, that he should wit- 
ness the death of his protege. 

The year following this tragical event, a party of the Red- 
knife o'i Cop])cr Indians, making war upon the Eskimaux, at 
the mouth of the Copper-mine River, found some part of the 
clothing of Mr Livingstoifs party in the huts of those they de- 
stroyed. • 

A second attempt to reacli the sea was made by Mr Clarke 
in 1809. He desejended the river *as far as the assemblage of 
islands which form the various channels of which Sir Alexander 
Mackenzie speaks ; but here a numerous party of Eskimaux, 
occuOTing both banks of the river, put themselves in such a me- 
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nacing attitiido, lliat it was deemed prudent to return, without 
nuking any attempt either to land or to proceed farther. 

In 1810, a large shoal of jK^rpoises came up Ut Fr.^t Good- 
Hope, to the great grief of the ivatives, wdio declared that sui ii 
\isits were always attended by a falling oH'in the fishery, wliicij 
accordingly proved ver\ bad that season. This fact, we think, 
tends to })rove the near vicinity of the sea, and that Sir Alexan- 
der Mackenzie either artiially saw it^'^or was within a very short 
distance ofiit. 

The country tlirough vhidi Mackenzie’s Ilivc r flows, .i[)])ears 
to ofl*er a fine field for naturalists, and we have liad many inter- 
esting ae( omits of it from those wdio iur e resided there. It is 
well worthy the attention of a mineralogist, wlio would have an 
opportunity oi' ^iewing the OjHM*ations of Nature on a grand 
scale. The Jbx'kv Mountains range along the w'i*stern side of 
the river, at a greater or smaller distance from its hanks ; in 
some places v 'ceding to the <listance of 70 miles, at others aji- 
proaching the \erv vei/e of die stream, juul at one sjiot below 
the Great llenr Lake Liver, a eoniimiance of the same ridge a[)- 
pears on the eastern side ol‘ the rner. 

A kind of slieep frc (juents those mountains, whieli, from de- 
scripticjii, apjieavs to resemble, or to be the same, with the Ar- 
gali. 4)r Ov'iS f/ioidima. Ii ha.«> \Lrv large, striated, spiral Iiorns, 
and is clothed in the wintei with a tifu k coarse coat of hair, 
like that of the rein-deer, which falls ofl in die simimer, and is 
succeeded by a shorter and finer covering There is anotlier 
animal of still greater interest, which die traders call the (^oat, 
and which w ould appear to lie a species of antelo])e f. 1 ts horns 
sniCKith, short, and black, are directed backwards, with a slidit 
curvature. It is about the size of a sheep, and, in the winter, 
has a coal of long curled hair, said to lie of a silk) fineiK'ss and 
lustre. It springs witli great agility from prbcipice to jireci- 
pice, and possessing, like die sheep, a very cpiick eye, its cap- 
ture is atteiulipd with much difficulty. I have heard tlial the 
skins of tiiese animals ha^e been sent to Europe; but neither of 

• ^rhe animal dc«cnl>ed in ibe text appears to be the Rocky-inountain Sheep, 
noticed by Professor .Jameson in the 5th volume of this Journal, p. 138. 

t Specimens of tlie head of this animal were sent from Hudsoii’a liay In- 
WiJjiani Auld ?i> Prof'c'w^^fe Jumes<iri, and [iioved to he the Imc Artpiff' 
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them have hitherto been taken alive. A very large kind of 
rein-ih‘er is also found on those mountains. 

The natives make knives of a white translucent stone, which 
they detacli in large sliarp-edged flakes, by greasing a portion of 
the rock, and kindling a fire upm it. 

They also dig iij) an edible unctuous earth, similar, ])robably> 
to that whicli is found at the mouth of the Orinooko ; and use 
as a })igment a mineral substance, which they find at the bot- 
tom of a small subterraneous stream. It is in the form of 
round, flattish, ponderous grains, of* a shining black colour, 
with a greasy feel, and adheres to the skin only when mixed 
with grease. A large specimen of native silver was also found 
in that neighbourhood in 179G. 

Near the (rreat Jh‘ar Lake River, there are some coal-mines 
on fire. And tlu*re are several fountains of mineral-j)itch, one 
in particular, which ri'-es in the channel of the river, at a spot 
which, from that circumstance, is named the Flaming Point. 


AiiT. XIIl . — On the Magnet i.^m of the Brass-work of Survey- 
iuff Instniinents, Hv Mr J. IhuAXui. In a liCtter to Dr 
Tk-\jll. ('oinmimicaied hy Dr Tkaill 

DhAU Sill, 

IITLl' * residing .'it Noitingluun in the year ISIO, some 
ficts o'une to knowledge, which nia^ not he uii- 
V. oriiiv the iioliie of the Literary and Philosophical Society. 
During the above [leriod, I was applied to by a respectable 
hou^e in ilit' neighbourhood to re])air, or more properly correct, 

• A fact similar 10 tlial do'-iTibed in tJio followiiijr jiajicr, was romniunicatod 
to US' some lime ago hy Mr J. Napier, H. X. who ohscr\cd it at Halifax, Xo\a 
Scotia, in the ‘summer of 1S21. When he was making some oliservations on the 
variation of the compass, he w^as surprised at the shiggisti and uftsettled motion of 
the needle, and was led to conjecture that some part of the ])rass-htand Ijeloiiging 
to the in.strument which he Uhcd was inagneli?. Upon making the tiial, he found 
this lo hu the case, and the degree of magnetism was such a.s to draw the needle 
from l-S to degrees out of its jdace, and to retain if m that position when it was 
m contact with the’ bra?s — Eo. 
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a miner’s dial. In repairing and adjusting this instrument, a 
regular attention was paid to those parts on which the (J^jrrect 
action of the instrument depends ; but after this had lifiien done, 
tlie dial still remained imperfect, sometimes pin ting correctly, 
while at other times its indications were quite erroneous. To 
counteract this irregularity, new agate-caps and needles were ap- 
plied, some of which were procured li'oin one of die best makers 
in London, and the others were got up by an exprl (country 
workman ;*• yet the iiTegular action of the dial still continued, 
and the case seemed toti difficult and perplexing to admit of a 
remedy. 

Under these disappointments, it occurred to me that the brass- 
work belonging to the instrument might be so far magnetic, as 
to produce the irregularity in (juestion ; a conjecture which expe- 
riments proved to be true, for both the limb and ring were strong- 
ly mag'netie. As a further proof tliat tins was the source of the 
erroneous action, the above two deJective parts were replaced 
by Mr Bate, and then the instrument became umfonnly correct. 

Just after the dial had been put in gxKid order, a person call- 
ed upon me, and, seeing the instrument, observed I had got 
‘‘ a dial that was l>ewitched, lor it had led many workmen 
astray ; and that lie and five men had nearly been jilungeil into 
an old shaft by its ineorrectness.'^ Upon liirlher impiiry, he 
told me that it had been sent twice to thi‘ maker s in London, 
three times to Derby, and twice to Nottingham, to be put iii 
good condition ; but all of them returned it imprfect. Had 
these facts been stated to me when I received the instrument, 
most probably I should have su.spected the character of the 
brass, without such a waste of labour, tliougli nothing of the 
kind had occurred to me before. 

The accompanying limb or plate you will find strortgly mag- 
netic, though it has been laid aside between ten and twelve 
years. 

I have chiefly been induced to recall the particulars of this 
subject to mind, by a conversation I lately had with a gentle- 
man from Staflbrdshire, of Shropshire, wl^o informed me that 
he had laid out between two and three hundred pounds in sur- 
veying instruments of this kind, and yet he had only one oa 
which he could depend. 
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These facts shew the necessity of examining wliether the brass 
of which delicate instruments are to i)e made is magnetic ; and 
if you tliink these observations worthy of i’urther pu])licity, they 
are at your service. I remain. Dear Sir, yours truly, 

Livkrpool, ) J. Ih water. 

Jan. 8. 18:^2. j 


Art. XIV\ — Account of the Great Waterfolbi of Rewah*. 

XIaving encamped for the night at Giingeoli, we marched 
the next morning to Kaioutee, where the first of the Falls is si- 
tuated, alK)Ut 9 miles from our former (,^am]), travelling in a 
westerly direction through a level and well cultivateti country. 
Nothing is either heard or seen of the Fall, till you approach 
within a tew hundred yards, when all at once a deep and preci- 
[litous 1 ‘hasm in the earth is ])re.s(mted to the eye, and the roar- 
ing of water announces it to lie near at hand. On advancing 
hy the south side of the stream, which ibrnis the cascade, and is 
culled the Mahamiddv, a spectator is compelled to cross, so as 
to obtain a complete and })erfect vic‘\v of the fall, whieh Hows 
into a circular bason, jirojecting inwards, and forming a kind of 
dock, from which the water enijities itself at the farther end. 
'llie’op|K)site side of the pend is the best place to view it; its 
bank being epiisiiUYably raised al)ov4’ tlie top of the fall, com- 
mands a fine and extensive prospect of the scenery, alxive, be- 
low, and around. f)n a rising ground, covered with jungle, si- 
i anted betwx^cn the Mahanuddy and a dry dell, which, during 
the rains, the natives say is filled with water, stands a Hind(X) 
temple, eoiis[)icuous neither iiir neatness nor elegance of architec- 
ture, but^^lain and dirty in the extreme. 

l^his hillock, during the months of July and August, is an 
island, being surrounded on three sides by a torrent of water, 

E 2 


• These stupendous waUrrfalls arc on the rivers Mahanuddy, Behur and Tousc, 
>n the province of Gundwana. The following account of them, drawn up by an 
Officer of the 8th Light Cavali^, is abridged from the Calcutta Journal of the I7th 
January 1^22. 
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and havini^ tlie other facing towards tlie precipice bounded by 
air. On the right, but farther dowm the glen, and at the top of 
a liigh and rocky bank, having its surface overrun ‘with jungle, 
is situated tlie Fort, which has certainly a bold and imposing 
aspect. Tt extends along the cliff for about ^200 yards, flanked 
at each end by a bastion ; the other sides, looking to the villages, 
in the rear of which our camp was pitched, seemed to be weak 
and irregular. It is surrounded by a wall of unequal height, 
but no ditch ; and only that side facing the glen shows any 
strength, or at all lias the appearance of a fortification. 

Having made these jireliininary observations, the better to 
{Kiiiit out the exact situation of the Falf" with regard to the 
surrounding objects, it becomes necessary to spi'ak of its height, 
appearance, and tin* body of water ^\hich rushes over. I con- 
fess I was somewhat disajipointed at the small quantity, comjia- 
ratively speaking, wliich issu(‘S into the bason, and which as- 
suredly fell short of’ my expectations. However, it is to be re- 
membered, tliat tills is almost the a cry worst season of thfi^car 
for viewing it to advantage*, and you arc* to considc*r whilst be- 
holding it, liow awfully grand and niajestie it ^^ould be, during 
the season of the rains, then in the height of its glory, and pour- 
ing down with tremendous iin])Ctuosity, sweejnng before it every 
thing that imjiedes its progress, and carrving into the abyss 
rocks, trees, and sometimes even cattle. The Fall now' con- 
sists ol’nine smaller and two larger .streams, but joined one with 
the other, on account of the foam and syiray, \\hieh issne^ from 
either side of these bodii‘s (u' water. The 'nream for hali‘ way 
dowi! tlie precipic e has rh.e appearance of j>urt* white* cotton ; it 
tlicn rudies dcr.vn in tlie diape of fire-rocke ts fi}ing into the air, 
but of course reversed. The spray is seen rising from the j)ool 
like siivoke or mist, and the A\hole of the bason is agitated like 
the water of the sea, and the margin biniilar to tlie ebbing and 
flowing of the tide. 

Idle s^-ent^w around, so wild and solitary, — tlie roaring of the 
cataract so imjjressive and solemn, with the gloom and dismay 
of the* dell Ix-neatli, cannot fail of raising k/tvand sublime ideas 
in the l)rcast of the spectator, and rendering it at once deeply 
interesting and terrific. The exact height, as measured by an 
officer of this ivgiment, is ^70 feet, from the lowest part of 
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rock to the surface of the water in the pool; and I have no 
doubt if it had been measured from the highest point, there 
would have been a difference of at least 30 feet. 

We descended into the glen by a narrow and precipitous foot- 
path, much imjKidcd by jungle and rocks : liere we liad a much 
better view of tlie Fall than from above, and were more able to 
judge of its true depth. The bason is full of alligators, which 
we had amply proved, seeing one basking on a r(x;k hi the sun, 
and finding the bleached skeleton of another’s head undenieath 
a large stone* A dead carcase was also lying at the bottom, but 
how it got there, is impossible to tell, unless carried down by a 
tiger ; and from there being no deer, or other kind of prey, in 
this part of the country, we inclined to believe there can be no 
tigers near. After remaining lor an hour to rest us after the 
fatigue, we began the asetait by the opposite side from that 
which we had (‘ome down, wineh was the left, and found it more 
steep and difficult of access. Having climbed Ibr an hour and a 
(juarter over rocks and stones, we at length reached the top, just 
under tlie south bastion of the Fort. 

As I have now' spoken at sufficient length of tlie Fall of 
“ Kaioutee,” I shall proceed to relate* our journey to the next, 
known by the name of the Fall of the llehur.” 

A\'e Jiiarched again on the morning of the lllh, crossed the 
Mahanuddy by a difficult and rocky passage, passed through 
the village of Kajgurh, and, after fording the Behnr river, en- 
camped to tlie north of “ C^hechar 3 eoss or 11 miles distant 
Ironi Kaioiilee, (for the eoss of this coimtry are generally be- 
tween 3 and 4 miles in exleiil). This is a pretty little village, 
with a neat small fort, the residence ot the Zumeendar. After 
breakfast,^ we walked along the banks of the stream, which is 
here about CO yards broad, down to the Fall, -[ of an hour’s 
walk from camp. 

This, like tlie former, comes upon you on a sudden, and the 
s])ectator is immediately struck with the difference of heights, 
which is here 93 feet^greater than the other, the w^ater here lall- 
ing the tremendous depth of 303 feet, which was measured twice 
by the same oflicer as before. The quantity of water is also 
greater.^ and falls more in a mass, which gi\es it a very superb 
appArranec. The bason which recciv4*s the l^’all is larger, the 
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dell not so confined, nor the banks so uniformly steep, as Kai- 
outee ; and, although the depth is so much more, the sc^enery is 
not so rugged and ))ieturesque, and docs not inspire the same 
emotions on beholdinp- it. 

To tlie brink of the precipice over which the water runs, on 
either side of the stream, the e4)untry is level, and abounding in 
vegetation, which affords a fine contrast to the rocky cliffs be- 
low, and d’ansjyorts the eye in an instant from the extremity of 
sameness and flatness, lo that of ruggedness and grandeur. This 
glen is more extensive than the other, and, a blu'rt way from the 
Fall, branches off* to the riglit and h*ft ; the former, I believe, 
is the main outlet to the vStream, which afterwards joins the 
Touse in a valley called the Terai. We descended here like- 
wise, crossed the nullah at the bottom, which is broad and ra- 
pid, and ascended by the other side, with much difficulty and 
exertion, owing to the closeness of the jungle. IH’ moonlight, 
I was told, though I did not visit it myself, that the Fall had a 
beautiful silverv ap])earanee, aiul was altogether more imjiosing 
and solemn, from the silence and stillness of‘ tile hour. 

We started on the from (’heehai at day-break, erossetl 

the Touse at Talilurk ghaut, to the right of which is the Wa- 
terfall, and jiitched our tents at Ulleretah, one mile from the 
river, making this day's journey only lour miles. I1ie fall of 
the Touse is not so deep as the other two, being only 210 ft*et ; 
but the fall of water is fur su])erior, both from there being a 
greater body, and from its being divided into two sejwratc and 
-distinct currents. 

The grandest of the two, which is on the riglil, issues dow'ii 
with tremendous lmj)etu()sitv, and creates a loud roaring noise 
to such a degree, as to drown all conversation, A break about 
12 feet from the top causes the fall to project c/msiderably, 
and enhances tl.e magnificence of the sight in a high degree. 
The glen is'^narrow, and continues to the lK)ttom almost perpen- 
dicular: huge ledges of r<K*k, sent from the great mass, and 
hanging, you would iniagfoe, by a very slender and preca- 
rioLis tenure, present a fine bold and wild aspect. If the height 
of this Fail had been as gre<al as the others, I- should have no 
hesitation in gHing it tlie preference. In j)oint of .sceii^^ry, it is 
unequal to Kiioutee, vet certainly superior to Clieehai ; out it 
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is the quantitj of water winch rushes down, and the last spray 
that arises from the |K)o1, which render it, especially at this sea- 
son of the year, a fall of more interest and grandeur than the 
others. The one to the left flows over natural steps, as it 
were, hewn in the rock, and is a pleasing contrast to the impe- 
tuous torrent on the right. We threw a deceased dog over the 
larger fall, which went down headlong in capital style, and 
seemed when it reached the surface of‘ the bason uninjured ; 
but no sooner had this been effected, than it instantaneously dis- 
appeared from our view, and though we remained some hours 
afterwards sitting on the top of the crag, it never again rose. 
The violence and rapidity of the current must have carried it 
underneath, where it no doubt sotmer or later was swallowed 
and devoured by alligators. 

A curious phenomenon, not only with regard to this, but also 
to the others, is, that the water, when it reaches the bottom, 
assimu's a cVittij ffircn appearance^ similar to the salt-water near 
the shore, and the taste becomes bad and sour. How this is to 
be accounted for, I am j^erfcctly ignorant, and should feel 
obliged to some of your naturalist corresjxmdents to give a sa- 
tisfactory explanation ; but it is to be kept in mind, that the 
very great depth of the pools, which are said to unfathomable, 
doj.‘s not cause this colour ; for that which issues out of the basons, 
and runs over rock^, so shallow as not to come much above the 
ancle, has the same green aspect. The glen of the Touse is 
narrow and perpendicular, and does not admit of a person ap- 
proaching immediately under the fall, as we did at the rest, on 
account of the water extending about 40 yards down the dell, 
from side to side of the descent, and the steepness of the nx-ks 
prevents there being a passage on either hank. 

I shfdl conclude tliis letter, hy observing, that we were all 
most highly gratified by the sight of those superb natural curio- 
sities, which are the highest >vaterfalls known in the world, the 
highest Fall of Nifigara being only IfJS feet, anti thus making 
the Fall of Chechai 200 feet greater tlian tliat which was once 
supposed to be tiff? inost lofty in the universe ! 

It may be said, however, that the river St Lawrence being 
a very large and noble stream, the fall must of course be fai 
magni^cont and grand tlian any of‘ those mIiIcIj I have at- 
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tempted to describe. That this may be the case in some de- 
gree, is true ; for it is Impossible that either the Mahanuddy, 
the Behur, or the Touse can vie with the St Lawrence; but 
take the romantic scenery of the first, the great height of the 
second, the quantity of water and rugged rocks of tlie last, and 
contrast them, in a body, with the Falls of Niagara, there can- 
not be the shadow of a doubt that they would be considered, du- 
ring the season of the rains, as infinitely more worthy of being 
recorded and admired than tlaise I have last mentioned, the ce- 
lebration of which lias occupied the pens of so many poets and 
travellers. 


Art. XV . — Detail of Kjrpvrlmods on the Ignition of WireSy 
hy the Galvanic Battery. By John Murray, F. L. S., 
M. W. S., &c. Communicated by the Author. 

The following cxjKnmciits on the ignition of w ires may per- 
haps not be altogether iininl(Tesling. Ih'ing connected with the 
phenomena of caloric developed in tlie action of the galvanic- 
battery, T trust they may be acceptable as a contribution to- 
ward that mass of facts which may, at ^ome future jicriotl, as- 
sume a more scientific form. 

In these experiments I used four porcelain troughs, each 
containing ten cells, and each cell supplied with 1] Jluid ounce 
of the strongest, nitrous aehly being filled uj) w ith w^ater to the 
depth of two-thirds, and ]iroperiy mixed w ith a glass rod. Nitrous 
acad in this proportion, I have ever found bf*st calculated for 
the development of galvanic action. Fifteen to (Ightcen indies 
of fine plat In uvi u'lrc may be readily ignited. I of course use the 
. triad (1* iiK*hc> s(|\iare), f'or whicli we are indebted to the saga- 
city of that ingenious and prof«)und philosoplier Dr Wollaston. 

When s'ldphinlc acid is employed, as is done, most injudi- 
ciously as I tlimk, by some, in mixture with tlie nitrous acid, 
tlie vapour is perfectly intolcmhle, and much of llic action is no 

> j 

• The following nrc the rornpiitcd lircadliis of the Rivers above the Falls, when 
filled With water during the Rains : — 

Miihanuddy, - - 100 yards. 

Behur, - - - l^Oj^ards. 

yards. 
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doubt lost and i^xpended therein, and in the great temperature 
developed at llic same time. 

In connection with the subsccpient detail, I may be permitted 
to mention, that a ribbon of platinum foil, suspended from one 
of the conductors, and brought in contact with the mercurial 
surface (that metal being contained in a shallow glass-basin), 
^vhile the other one is })lur.gc*d into the mercury, deflagrates 
Avitli great brilliancy, and oscillates like a penduhivl, 

I may now state generally, that steel and platinum wires may 
))e Intensely Igpiited^ in alcohol,, ether and its vapoui\ oil of 
oUves^ naphtha and snlpharct (fcarboit. I have not succeeded 
ill igniting these in 7catc?\ and conclude that it is owing to the 
sujierior conducting jirojiertyof that fluid. The degree of ignir 
lion, all circumstances bt‘ing the same', will correspond with the 
relations in which the niediuni containing the wire stands to 
c( indue lion. 

Platinum and steel wires may 1 h' ignited in carhonic acid-gas^ 
Jujdrog'cnc^ vyanogrne,, and olefiant gvs. 

Gold-xeire was w rapped round plathnm in all its eatent ; and 
this double wire placed as the uniting wire between the condtict- 
ing rods. It w'as ig-nitcd fhrougnoaf,, and the fusion of the gold- 
wire supervened, the gold being collc^eted into little spheres of a 
prolaU' form, at ecjual distances, and appearing like a row of 
beads. 

Steel-wire was, ii^like manner, entwined with gold-wire. It 
.ilso w as Igpiitcd in its rchole ea tent ; the gold- wire was fused, 
uul exhibited tlie bead-hke form. 

Platinum was woven with co]>per-wire. The platimim-^iYi^ 
w^as ignited throughout; tlie copper- wire not undergoing fusion, 
nor even ignition. 

It may here be remarked, that, in tlu‘ ignition and combustion 
of steel-wire, i'or instance, the fusion is priiuarily conf ned to the 
surface,, and the fused scale or film may, perhaps, not penetrate 
more than the diameter of the wire, w hile the remaining part 
may not have undergone the least }>l>^'sical change. The fused 
matter formed itself hito spherules, with regular intervals. This 
appears to me to be a curious phenomenon ; and it w ill also he 
observed, that wiien tlie calorific effect is sliort of ignition, the 
stcci-\vifc will b^; blued hi patches. 
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Steel-wire was doubled for (ync-hnlfUs ejienf I tlio wi^le and 

denuded part was t Jone ignited. 

Platinuin-wire Wi ^ doubled for oncJatlf }fs extent ; and thir 

part (mly which wa^smgle could be ignitt‘d. 

Steel-wire was partJy enveloped in gold-^\ire; only lliat por^ 
tion of the steel-wire which was void of the gohUu'lre could he 
ignited; the part encasrd in thclolds oi'llie gold-wire was pnr^ 
tially dlue/f^ *and was reiidert^l maguctic. 

Copper-wire was twistr d round platiniini-wire, for half the 
length of the latter. Tlie nneovered platinum was alone igni- 
ted. 

Copper-wire was twisted anniiul ^teel-w'i^‘ in the manner of 
the preeeihng ; the naked .sti el-wire was ignited alone. 

Steel-wire was twisted roiiiul platimniMvire, for oneJialf it ^ 
length ; only that jnniion of ihc' platinnni-wiri' (‘\cepled from 
the steel could Ix' ignited. 

Peculiar plicnomena ar(‘ eonnedt'd ^^ith these exhiliitions. 
When the second wiie is carried through the whole extent (f the 
nniiing wm\ ignition is supeniulueed ihroughout ; hut when 
only the ignition is confined to the denuded portion. 

Copper^ platw inn and copper wiree, vvere linked logetlier, and 
made the comimmieating eliaiii. The platinum jilaced belw i'eii 
the copper-wires was ignited alone. 

PlaVniiin., copper^ and plalinitm wires^ exhibited, on the tract 
of either ignition, wliile the IntiTirfediate eopper- 

wnre remained dark and imi«:nited. 

In the case of akvl.^ r.oppa\ and steel tcircs (so linkeci toge- 
ther), the steel-wire on each side was ignited, while the eopper- 
wnre remained unaltered. 

In the chain of platinam. steel and plaiinarn wires^ tlie plati- 
niim-w'ires were exclusively ignited, and the steel unignited. 

In that of steely platinum and .sfeel, llie intermediate link of 
plafinuui w|is ignited, and tlie steel- wire on eatli end remained 
without ignition. 

In a chain of gokl^ steel and the gold-wires on each end 
were ignited and fused, and the intermediate steel was not ig- 
nited. 

In one formed of steel, gold and steel wires, tlie central one o/ 
4>-o/d was exelusivcly igniu*d. ^ 
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I next tried aphral coils platinum and steely of various dia- 
meters, arid*fbund that they were ignited, though curvilinear, 
in the same manner as if the wires were not curved. 

preceding experiments seem to prove, that the caloric de- 
vt i ped in galvanic action, has no relation with the medium 
ill which the ignition place; and that it is evolved in 

some inverse ratio of the conducting properties of the uniting 
wire. t 

The phenomena of ignition in links of various metals united 
into a cliain, seem connected with the jiassage of a nta ferial agent 
through them, disjilu^ing its powers in greater or less ignition, 
according as the passage is interruplcd, or its fire more or less 
retarded, and, of course, as the amount of the resistance. 

The agent or agents, thert'ibre, developed in transitu from 
pole to pole, w ill therefore swell into ignition, if the conduct- 
ing ])Ower of the medium traversed is low, or even hurst its me- 
talline conliiu', and expend its impetus in all tiie brilliancy of 
an intense combustion. 

The go/d, platinum and copper xebrs were j J,^th inch in dia- 
meter; and the ,s7cc/ the finest harpsicliord-vvire. 


Aur. XVI. — Ob^servafions on the Tutenag and White Copper of 
China, J>v Sui I'iio.mas Dick Laudkii, Bart., F. 11. S. E. 

Dkau Siu, 

X oitsKRVK in the hist Kdinhiirgh rinlosophical Journal, an 
account of Tlu' analysis of' Tutenag, or the White Copper of 
Cliina,^’ by Dr Fvfe. '’.I''hat ingenious chemist remarks, that 
very difl'eivnt statements have been given of the composition and 
origin of Tutenag ; but it ajipears to me, that these seeming dis- 
crepancies may have arisen from the promiscuous use of these 
names given to Uwo substances whicli are in reality perfectly dis- 
tinct. 

An intelligent friend of mine, who was employed for many 
yc'ars as capUin of a vi'ssel in the trade between China and In- 
dia, happening to he with me at jireseut, I am enabled to state, 
fromliim, tlijit the suhstanev analyzed by Dr Fvfe is not Tutenag, 
but AVhitc Copjier, llie )»npertie‘' of wliich are ((^wallv different. 
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The wliite copper is used by tlic Chinese tlieniselvcs, who are 
so jealous of* permitting other nations to have it, that its expor- 
tation is contraband. In defiaiu e of this, however, considerable 
quantities of it ai’e smuggled out of the country, and introduced 
into India, where it is considered as a great present to the Hin- 
doos, &c. who make domestic vessels of it. The Tutenag, on 
the contrary, is an article of very extensive commerc^e between 
China and India; and my friend informs !ne, that it is sent 
from China in slabs, of which he lias had occasion to buy and 
sell many thousands. The slabs arc about eight or nine inches 
long, by about five and a half wide, and ahoiii five-eighths thick. 
Its colour is greyihh ; and it is not malleable, but so brittle that 
it is even necessary to use considerable caution in putting it on 
ship-board, to prevent its being broken by one piece striking 
against another. The fracture has a glittering lustie, and somc- 
wdiat resemliles the appearance exhibited by that of bad iron ; 
but the crystallization (if such a term may be employed) is 
larger. It does not ring, but emits a heavy clattering sound. 
It is employed by tlic natives of India as an alloy for copper, to 
make brass for their domestic utensils. 

1 consider it right to send you tlic above information, as I 
think it may perhaps be interesting to your readers. I remain, 
my Dear Sir, yours faithfully, 

Rklv.gas, \ Tnos. D. Lauueu. 

ll/fA 1822. j 


Art. XVII . — On the Frcsh-icatcr Forviaiiom of Italy., poatc^ 
7'ior to the Coarse Dvicstone, By Ai^exander Brong- 
NiART, Member of the Institute of l^'raiice, See. &c. 

M • Omalius ifHALEov', was the first geologist who referred 
to the fresh- w’alei* formations, the calcareous rocks, so well 
known In the neighbourhood (if R(»me and of Sienna, under the 
name of Travcrthio \ and wljo showed, that, with the exception 
of fresh-water shells, which he could not discover in the traver- 
tines of Tivoli, tills limestone prescaits otherwise all the cliaraii- 
ters of texture in the .small, and of jioMiion and relation in the 
great, which belong peculiarly to the lacustrine formations, suth 
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as we have characterized them. It presents especially^ those 
singular sinuous canals, so constant in the lacustrine limestone 
of all countries, tubular cavities, which have not escaped the ob- 
servation of so acute a naturalist as M. Von Buch ; for this geo^ 
logist has described them with perfect precision, before being 
aware of their impoj-tance, as furnishing a general character of 
these formations. 

The extent of this fiesh- water formation in the south of Italy, 
together with its in)])ortancc in a geological point (rf view, and 
wMlh reference to the arts, induce and authorise me to enter into 
some details upon the subject, in order to determine the circum- 
stances of its ibrrnation and its position, relatively to the other 
formations 

AI. (bimlius (rilalloy, lias discovercal these formations at the 
enlranee of the I'online marshes near Cisterne, at the foot of the 
volcanic hills of \ elletri, in a low ]>Iain. It is a compact and 
solid white liiiKstone, jierforatcd by a great number of tubular 
cavities, containing linmaa* and gh'bular helices : he sujiposes it 
covered in many points, like that of Auvergne, by volanic 
breeciip. It ajipears that this limestone occurs farther south 
towards Calabria; for the temples of Pa\stum, in the Gulf 
of Salerno, are said to be built of a brecciated stone, which is 
undoubtedly travertine. 

This formation first occurs indistinctly at Alonte-Verde, to the 
south of Rome, h is foinuK again, very w ell characterised in 
Rome itself, then oi’ c()nsidera[>le exteiit and tliickricss at some 
distanc(' fioin that eil\, tov\ards the east of llie Tivoli side, and 
to the nortii-vve.^t of the C'i\ila \ ( cclha .^ide. It is by examining 
it at these dili'erenl ]^<)illt^, that I purjHise to distinguish the diffe- 
rent clrciimstanet . oi its ge<»guoslical jiosilion. 

At Idonte-Vcrrle, it shows itself only in a thin bed, whicli is 
interriijited and even destitute of its essential characters; it is 
placed np)n a siliceous sand, mixed \rilh some aiigites, wliich 
covers a perfectly homogeneous earthy volcanic ltda. 

In Rome, AI. Broci'hi, with wluiin I have had the ^aluablc 
advantage of‘visiliv»g these places, pointed out to me the fresh- 
water limestone at the eastern foot of the Aveiitiue Hill, on the 
banks of l!;e Tiber, in tlu‘ place Cv-il led ihid Cavern of 
It is^()iti])act|, contain, seauc frcsli-v.aU v diclK, lit's ujum a red- 
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dkh and earlbv volcanic breccia, and is not covered by any 
rock. 

The plain which extends from Rome to the fix)t of the moun- 
tains on which Tivoli is situated, is covered in a large portion of 
its extent by a great deposit of travertine ; it commences at Mar- 
tcllone, on the road from Rome to Tivoli, and continues idmost 
without interruption, to the f(K}t of the Tivoli mountains. This 
plain, in which are situated the quarries of Ponte Lucano, whicli 
furnish the •travertine employed in building, may be considered, 
as M. Omalius d'Holloy says, as the lK)ttom of a great lake, tra- 
versed at present by tlie Tiverone, bordered by volcanic brec- 
cia?, raised by calcareous depositions, and almost dried by this 
raising ; for it is not completely dried, and with M. Omalius 
d’Halloy, we may consider as tlie remains of tins vast mass of 
water, the small lakes oi‘ Tarlaro,, Solfatara„ and others, which 
seem still to exist, for the purpose of showing us some of tiie cir- 
cumstances under which fVesh- water Ibrinations have been pro- 
duced. 

The geologists who have examined this formation, and par- 
tlcularly Messrs de Bueh and Omalius (lllalloy, liave observed, 

1st, That tile lower and old travertine, whose formation 
does not go on at the present day, is the only one employed for 
building, as possessing sidfieient compactness and solidity ; that 
which is dailv formed by the waters of llie lake of Sollatara 
and of the Teverone, is not dense enough : 2dly, That the 
fresh- water shells are of extremely rare occurrence in it, tor not 
only was M. Omalius d^Halloy unable to diseover any, but he 
thinks that their absence is owing to the influence of the sul- 
phuretted hydrogen gas existing in these waters in a state of 
solution, and which precludes the possibility of lacustrine mol- 
liisca living in tliem. 

The great difference of circumstances between the lake of Tar- 
taro and the lake of Solfatara, agrees very well with this theory. 

'I’lie waters of the first are clear, its banks are covered with 
calcareous incrustations, having a crystalline structure, but w^e 
see that they are old, and it does not appear that the present 
w aters have the property of depositing them. The bottom of this 
lake is also covered with vegetables, and its waters arc jieopled 
with all sorts of animals, frogs, insects, kc. 
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The lake of Soliatara nearer the loot of the hills is alto- 
^•ethcr diflbrent. It is a considerable mass of whitish waters, 
from wliich bubbles of air, and a very distinct smell of sulphu- 
retted hydrogen-gas are continually disengaged. They de{X)6it 
on the vegetables which grow on tlie banks and in the canal, by 
which they find an exit, a tliick layer of white limestone, with 
a compact texture, a true travertine. 

When the bottom of this lake is stirred, a considerable dis- 
engagement of gas is produced. 'I'he water acquires along the 
line of passage of the gas, a degree of limpidity which is, with- 
out doubt, owing to the solution of the limestone by the car- 
bonic acid which is ilisengaged. There is not a single living 
creature in the waters or on tlie banks of the lake, at least we 
saw none. 

The differences which these two lakes present, seem to be in 
relation with the tliflercaices often presented bv the lower and 
iqiper yiarts of fresh-water fornuitions. That of Soliatara shows 
the plieiiomenoii c»f the caleareou.s formation in its jx^riod of 
activity. The waters are t(X) much impregnated with gas and 
earthy matter to allow animals to live in tlicm ; and in conse- 
cjuence these first calcareous dejxisils should not contain tliem at 
least in the places near tlic issuing of‘ the spring ; but in pro- 
])ortioii as the mass of mineral matters diminishes, or, as the ca- 
nals' are filled up by the de})ositions, the w^aters become less 
impregnatetl^with gas and calcareous matter, the deposition less 
ra])id and more erystalliiic, aniiiifils can live, and this deposit, 
containing the remains of these animals, is necessarily superior 
to the former. This is probably the state in which tlie La^o 
dc Tar taro ;ictually exists; and this relative position of the fresh- 
water formation without shells, and of that containing them, is 
precisely 'what has been observed in all places where thevse two 
formations are known to exist : thus, in tlie basin of Paris, tlie 
siliceous limestone without shells is placed beneath the fresh- 
water shelly limestone ; the millstone without sheik is inferior to 
that containing them, &c. 

We find, therefirjre, here an a.ssociation of plienoinena, and 
circumstances, which permit the employment of direct observa- 
tions equivalent to facts, to lay the foundation of the theory of 
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the formation of fresh-water deposits, and perliaps even of many 
others, and to induce us to presume that many calcareous for- 
mations have been produced, like the travertines* oF the plain 
of Tivoli, by numerous springs issuing from the ground im- 
pregnated with a solution of carbonate of lime, which they have 
deposited with greater or less rapidity at the surface of the 
soil. 

These consideration" seemed to me of suflicicni im))ortance to 
engage ouv attention for a few moments; for they contribute 
essentially to complete the history of a formation which was 
first observed in the neighbourhood oi‘ Paris. 

But llie trav('rtii e or IVesh-water formatioii of the plain of 
Tivoli is not utterly destitute of the remains of mollnsca. 1 
have seen them near the \ ilia aVdriana, eviai at the foot of the 
liill, in a limestone ellif, wliieh, besides discloses in a very evi- 
dent manr.er its position witli regard to the other Ibrmations. 

The fundamental rock of the Ti\oli mountains is a line 
compact limestone, including unintcrru))ted beds or iKKlules of 
hornstone, and ^nIucIi appeared to tne to have a very jierlect re- 
semblance to that of Jura. Sometimes the fresli-water limestone 
rests immediately ujinu tills ancuait rock, sometimes it is placed 
upon a volcanic breccia, vhidi itself re})oses upon this compact 
limestone. The place which I have mentioned shows this inter- 
position in the most evident manner. We find, on procmling 
from tlie siirfaei' of the soil downv.ards, 1st, A compact traver- 
tine with sinuous tabular jierfbraTioiis ar.d SOUK* shells; 2il, A 
nhxlure of friabh* travertine and deliris or Adhanie breccia , yd, 
A jiretty l.rrge bed of this breccia. 

Thus, all the facts observed by M. Brixadii, and which \ Iiave 
had an opportunity of .e-examining rhaig vilh him, together 
with those which I have observed myself, cstablisli for the posi- 
tion of formatioiis analogous to those of the Jieighbourhood of 
Paris, as well at ilom(‘ as in its neighbourhixKl, the fiillowing is 
the order of succession, proceeding from below upwards. 

A compact limestone, analogous eillier to the Jura lime- 
stone, or perhaps even to chalk. The petrifactions alone, when 
they occur, and they are very seldom seen in it, might resolve 
these doubts. 
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2 d, The egarse sandstone formation, composed at its lower 
part of bluish argillaceous marl, with shells, and towards its up- 
per part of reddish sandy limestone, and sometimes of marine 
sandstone, as it occurs in perfection in Rome, at the foot of the 
Montc-cleUar-Grita^ a small hill parallel to the Janiculus, and 
which is itself a detached part of the same hill. 

3d, The volcanic breccia, in all its modifications, lying above 
this formation, as it is very distinctly seen at Moiuit Marius. 

4//4, Lastly, The fresh-water formation. It would, there- 
fore, be here in a different p{>.sition from that which I have ex- 
amined in Lantal, in the department of the Piiy-de-Ddme, and 
in that of Alller. Those might be referred to the middle or 
gypseous fresh-Avater fi)rmations, and those of the Roman states 
to the fresh-water formations superior and posterior to the 
second marine formation ; and this relation still agrees perfectly 
well with the position which M. Prevost has assigned to the 
coarse limestone formations of the >\j}cnnines. 

I have said, that there are also pretty considerable formations 
of fresh-water limestone or travertine, on the side of C'ivita 
Vccchia. We begin to see it forming large flats, near Mala 
Grotta, and at Suido. It ceases aftiTAvards, but after ha- 
ving passed the Pulidoro, and the hamlet of this name, Ave tra- 
verse considerable masses of fresh^water limestone, which form 
projecting, ami as it A\ere protuberant parts, Avhich have the ap- 
pearance of .being, advanced towaid the sea in the manner of a 
bcvl of lava. It is at IVIonterone that it is most abundant, and 
in the greatest mAs>,es. It resis here upon a rock which pos- 
sesses all tile eharacters ol‘ the transition formation. 

The cx'lebiated falls or cascades of '^J^iaoU are not owing to 
cliffs of the eom^aict limestone, Avhieh forms the mass of these 
mountains, but to a damming (banage) of the valley, priKluced 
by depositions from the waters Avhieh flow through it, and which 
had, in earlier limes, been more impregnated with calcareous 
matter, than tliey are at the present day. '^I'his agitation of the 
waters gives to the di^posit undulations, Avhieh it is not seen to 
have in the jilain, and the Jess abundant precipitation permits 
the limestone to assume a crystalline texture and aspect, which 
gives it rnort' <Af the nature of alabaster than of travertine. This 
sam<.‘ riisposilion, de})endent upon the same causes, is observed 
voi,. vni. xo. lo. ,1 v\ 1823, o 
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in all ilb cietails, at the beautiful cascades of Terni. We find, 
at first Ij’avcrline, or compact frcsb-^\ater Jimestoiic in the neigh- 
bourhootl and lower parts, and near llieti, at the confluence of 
the Velino and Nera. Tins small river precipitates itself in 
the form of a cascade, from a barrier of crystalline concrc^^ 
tionary limestone, fbriiied by the same means, and on the same 
fundamental soil of compact lime^U>ne as at Tivoli. M. dTdah 
loy has seen fresh. -water shells enveloped in the concretionary 
limestoiie. 

The frcsli-water formation presents, at the place memior.ed, 
llie htmksiif Saint Phi!'ip[K), at some inilt's to the north-west of 
fladlcofani, on the i’rontiers of "I iisv-any, a locality cited in all 
the works (iii mineralogv, f •»* the application which i)r \ cgni 
has made of tiie j)roperty wlticli ihesi' liot-springs [>osscss, ol' de- 
positing a grcxit quantiiv ol’ very fine .iiid whiu* calcarecms mat- 
ter, to the i’ahrication of very heanlili!! bas-rc'licfs. Not only is 
the origin of the fresh-watei foimation licic evieicnl, ])nl tliis de- 
]K).>it is in so dlslinU a situation, that tlii> })lace might serve, s(^ 
to speak, as a model lor guing an idea of the hamalion of hills, 
and even of a great numlier of c.deareous nKHintains, 

In fact, the springs impregnated ^illi carbonate ol’ lime, issiui 
in abundance from the fundamental soil, Avinch is a fine com- 
pact limestone, of a grejish colour, uhich might be referred to 
tile alpine, or even totlie transition limestone ; they issue towards 
tile boUom of a valley liollovved out in this kmesto.ie, and they 
have raised in this valley a true hill of nhitc concre tionary lime- 
stone, sometimes compact, more frequently crystalline, and ha- 
ving a fibrous structure. 'I'his hill of modiT.i formation has 
very steep slopes, which arc, Jiowever, interrupted by small ter- 
races, and terminated by a rounded jilalfbrrn, on which the baths 
and hamlet of Saint IMiilipjioare built, and where gardens and va- 
rious kinds of culture are established. This limestone formed 
successively, and in contact with the air, has not the c(^mpact- 
ness and fineness of grain jiosscssed by that deposited at tlie bot- 
tom of a lake ; it envelopes lOrganic bodies of all sorts, but the 
substance of these bodies is not petrified. 

It may be remarked that this calcareous spring, like that of 
Tivoli, as well as a great number of those in tlie i cighbourhood 
of Naples, in Sicily, &c. ; is ujKm the limits of vidcanic fji:ma- 
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tions, and that it issues from a limestone whicli may be referred 
to the transition formation. 

In the places whicii I liavc here described for lUust ration, the 
origin of the fresh-water limestone is not at all doubtful, and 
when one sees it flirniing under liis eyes, if we may so sjH ak, at 
Tivoli, at Terni, and especially at Saint iHiilippo, atul at the lair 
of Solfatara, be cannot lies! late to attrii)ijte the saTue origin to 

that wliieb is on the route of Civita Veecliia, the smirce of wliich 

* 

is no longer visible. Now, as the fre>, b-water limestone, wbieb 
we find in Tuscany, in the neigbbourbood of (Voile anil \Vd- 
terra, is absolutely similar, in n»any of its ])arts, to ibat of' tlie 
plain of Tivoli, there is no nerd i>f seeing its souree, in order to 
assign to it ilie same origin. 

"I'liis f()rmation is here via v remarlabJe l(»r its extent, for its 
evi(J(>nt ])osjtion, and foi the great ijuantity of fn water and 
land shells, which it (‘ontains in a state little aherexl from the 
original. 

It is at the hndgi of ilk Vodernia. wliieh is some mile * to the 
north-west of St Phili[)jH», on the route of‘ Sienna, tliat the hard 
and comjiact travertine begins to sliew itself anew; but it h. at 
Sienna itsell' that the fresh-water limestone re-apj)ears in consi- 
derable (|uant*U\'. It continues thus eove/ing the summits of 
die .hills, sometimes deseetidlng *along their declivities, but 
cc^asing in the vaiievs, to die passage of the Staggia, on the 
mute of Pogy;ilK'n/*i. Jl often prese’its a soft texture*, and en- 
velopes stems of iujiiatic plant'^ and fresh-water shells. These 
})laces are now nnicii elevated about the water, ns it exists at 
present, and, from their form and portion, cannot receive any 
stream of water, or ivtain it in any considerable (juantity. 

On de^^cendhig in the \/illey of Elza toward Colle, we find 
the same arrangement, ihai iUo say, at first, ant! on the height.^, 
a very extended, very thick aiul compact frc.sh-watcr limesloiug 
then a fine sand of the same formation, for it incloses a multi- 
tude of frcsli-waler shells, in excellent ])reservation, some of 
them’ retaining even their original ce'Jours, and these arcNerltt's. 
'^Idie other shells are JMiysje, Limneie, Idantirlu's, sonu* Helices 
and Ikaludinm. We find next, that is to say, on dcsctaiding to- 
'vards tlie vallt|y, not jirtviscly beneath tlie pnveding beds, ])ut 
ilways*at a level much higher tlian tlial oftiie highest wates ^ a 
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fonnation sometimes compact with siliceous parts, which adhere 
in its mass, presenting the sinuous cavities and shells which 
characterise the lacustrine formation, sometimes porous, even 
tufaceous, and seemingly composed of stems of chai'a and my- 
riophyllum, petrified into limestone. This formation rc-appears 
on the opposite hill, that is to say, on the left bank of the Elza. 
It cannot be considered as of modern fonnation, for it occurs 
at an elevation, to which the Elza, in its Iiigliest risings, never 
attains, and it rests upon the upper marine iormatfon, which 
has itself a very great thickness. 

The waters wliieh have deposited this formation no longer 
rise to its level; but we see issuing from tlie foot of the emi- 
nences tm the lel't batik (if the Elza, streamlets which turn a 
mill, and which Jiave the properly of* depositing a great ({uantitv 
of calcareous matter. It may be presumed, that before lln^ 
opening of the valley or water-course of tlu' Elza, these 
springs issued at the level of the summits ol‘ tin* hills which 
form its sides. This change has lake n place at a jn i iod pri- 
ceding the (‘oinnienc(‘nu‘nt of Instorical rc'cords, and lias hap- 
pened, without doubt, at the same epoch when the valleys wvvv 
scoofied out, and wlien the coiitineiits, partly laid bare, have as- 
sumed, in tlieir lower ]>arts, the I’orms which they at present 
jxissess. 

A f: esh- water limestone, Mimlar to the mori‘ ('oinpact parts oi 
the pivceding, appears e\en towards the sunimiv oi' the hills, 
above t lie marine formation, almost every where in the neigh- 
bourhood of Volierra. Also at Casirllo d) Sofito Jtdiano^ we 
see Mvy higli clifl’s, which are composed, at their base, of 
bluisli argillnceoTjs marl, with luariiu' sheik; low’ards their mid- 
dle, of reddish sand with pebbles, s()nK*^ime“^ containing oysters, 
pectens. and siane otlua’ marine slieiis ; and, at their summit, 
a very thick deposit of fresh-w .iter limestone, with its tubular 
perforations, !!s, 

At Poiuarana', to die soutb-(‘ast of XOIterra,, and, conse- 
quently, at a considerable ^distanee from the two ])laces wduTc 
I have mentioned the I'resb-water limestone as occun'im^ tlu‘ 
same formation still presents itsell', with the same characters, 
but not allogetlier in the sanu* position ; for Ji(j,re it seems to 
(loved upon the soutlnrn declivity of tlie liill,'*at the 
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summit of which Poiiiarancc is situated ; it is nevertheless al- 
ways superior to the marine limestone, and U> the^ gypseous 
marics which arc beneath, because all these formations have fol- 
lowed the same inclination, and seem to terminate here, since, 
on the oilier side, we find oursches upon another formation, 
conifiosetl of micaceous comjiact limestone, covered with ophio- 
lite. 

I shall not jirosecute farther my inquiries regarding the fresh- 
water Ibrniations. The numerous examples which 1 have ad- 
duced are sulficii'nt for giving an idea of the great extent of 
a formation to which, uniil ten years ago, no attention had 
bec’ii paid ; and for presenting to tlic view of naturalists the re- 
markable analogy ol‘ their cliaractcrs, in all thcsi* iilaccs, so re- 
mote from each otlicr, and so different w ith regard to the na- 
ture' of tile subjacent rock. 

I have insisted iijion die fresli- water formations wliich are at 
the present da\ in tlu‘ act of forming, because' they afford us 
means of apprex’ialiiig the causes w hich may and must have' pro- 
el need tile* de'posits e;f ancient tonnalion, and consequently of 
e'stalilisliing the theory oi' tlu>se of* the nciglibourhood of Paris. 
The fre sh-water feirmatioris of Rome, of Sienna, of C\)lle, and 
of iVmierance, are in a geological situalion identically the same 
.'N those of Pontaiiu bleai), of the PJaiiie de Trajipe, of Mont- 
morenev, &c. cannot rediisc to attribute to tlie*se calcareous 

wate’rs issuiiigk from •the bosom of the eai tli, and from beneath 
die most ancient se'tlinientary formation, llie conslruelioii of the 
Titsh-water fonnataiiis of Italy and Hungary. Results perfect- 
ly similar must be utlribiU-jd to the same cause. We may 
tlie^ivlore' presume, that the fresli-waler formations of the neigh- 
bourluK)d of l^aris, an? owing to an abundance of calciferous 
and siliciferous tliermal sjirlngs, which are dried up, as those of 
roniarance already are, and as those of C’.olle are about to be, 
wliellier their reservoir has been exhausted, or their canals ob- 
tructed. * 

It is true that we find, in tiie neigiiboiirhood ol Paris, fresh- 
water formations entirely siliceous, and that none of this kind 
occur in ilie parts ol' Italy which I liavc mentioned; but 1 
shall recall to mind, that tliose of (’olle contain very distinct si- 
liceous ijiarts ; and, besides, if the examination of this circimi- 
'^tance would not load me altotri'tlier beyond the natural limits 
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of this work, I niiglit cite examples of* thermal springs still con- 
taiiiingvh) the present slate t>f the siirlace of tJic globe, a great 
(jLiaiitity of silex in solution. 

The fresh-wtitcT fornmtioiis of Q^]ningen have a character al- 
together clifi‘erent from .hose of Italy, of* the neighbourhood of 
Paris, and of tlie greater niimbi*r of those whicli I have men- 
tioned, and on this account a different origin must be attri- 
buted to them. They may be regarded as sedimentary fresh- 
water formations, ]a'oduced almost tauirely by mechanical means, 
that is to say, by earth) matters, olten even j)retty coarse, de- 
})osited more or less rajfully at the bottom of a lake, anti enve- 
loping tile organised bodies wliieli ma> occur tliere. "I'hey also 
jweseiit a st.au-ture enliivly different from the others : the layers 
are very distinct and numerous ; the grain is sandy, and often 
coarse; lastl\, there are none t>f ihosi‘ tubular [lerl'or.uioiis, 
wiiicli intlieate In ihe other formations iht* dist'ngagt'menl of the 
gas wliitli the linie^lone hokls in soinlion. 

IVe have tlici'efore two st-rn* of fre.'uonatei formations, ver\ 
diHerent in ilicir ori^iij, arid ‘!i,'.tingu*i''i'able b\ o.ltTUal charac- 
ters, which indie.Ue diker*’!iee of orjgrn. '^Hie one, }>rodu- 
e(‘d l)v solnlioii and ]>re( Ipii more or less ])iir(.‘ and eryslal- 
linc, have issucvi iVmn llii‘ interior of llie eartli with the waters 
winch have carried tlieir. to the surface of llie st>iL 'Tliey mav, 
aeeordnig t<; this be I'onned at all c'le\ alio!)'> where simi- 

lar w'aters may Jia\e i-^siU'd, and tlie heiglil at whrdi tluw occur 
is not alway.'' u jiroof of timl U» wiiieh llie IVi'sh-water has been 
elevated- These an' the uMst extensive: they are those of the 
neighl>oiiriiood of Paris, of laiele, of JimI\, Isrt*. ; they are rare- 
fy mixed w ith !/odles of marine <-rigiu. 

Ti‘^ other''”, ef (xair.-i r lexiure, lesuhlng, so to s]>eak, from 
the ab/jasion and wa.sliing of the surlitee oi‘ the njck, aix* 
formed by iiKans i/i sechmenl at the bottom of still waters, into 
wliich they have been carried. Tliey are much li‘s,'> diffused, 
less pure, and may ee.ntain remains ol* mariiu' bodies : of this 
kind are the (iCningen foKmation, a part of th(' lamagnc of 
Auvergne, and probalily tlie jilaslic clays ami lignites. Lastly, 
it is to this class that the beds of fresh-water liirmation belong, 
whici) we observe in (lie MoJiu.ssv ol' 8wil/.erlan(i^. 

" TroDi thu new erljliun (*f Cuofr’'^ \\<'rk nu 0»f;amc Uemaju-., ni'out ko be pub- 
I'rhfd. 
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Art. XVIII.~On tfie Methodical and Natural Distributicm 
if the different Systems (ff Crystallisation, In a letter from 
M. Weiss, Professor of Mineralogy in the University of 
Berlin, to Dr Brewster. 

Sin, 

I HAVE learned from Professor Tralles, that Ke liad conver- 
sed with you on the subject of my claims to the methodical and 
natural distribution of the different systems of crystallization, 
which has recently been considered in Scotland xind even in 
Germany, if we judge from the Annales de Physi(jue of M. 
Gilbert, as belonging to M. Mohs, but whicli, in reality, is ab- 
solutely mine, Mr Tralles like^vise informed me, that you 
were di'‘’j)osed to re]xiir any injury to my claims, whicli may 
have been occasioned by the silence of M. Mohs, in the justly 
celelirated work, f)f wdiieh he has published two editions in the 
years ISfiO and 18^21 ; and I have, llierefore, addressed to you 
some observationsj wliieh 1 trust you will publish in your va- 
luable Phil(»sophieal .I(njrual. 

In order to enabU‘ y(Mi to judge in this matter, it will be suf- 
ficient to examine tin* Table oi* Muua'al Species, distributed ac- 
cording to file nieibod in (piestion* which accompanies a Memoir 
jirintcd among those of the ]*hysieal (lass of the Boyal Acade- 


• When I Mroto the t^vo papcis, On the (’onneetion between the PrimitJ\e 
Forms of Cryslnls, and the number of their Axes ol Double Retraction, ” which 
were primed in the Memoirs of the Wernerian Society, yo\. in. p, 50. and 357., I 
not aetpuiiiiled ^^ith any of the iiKiuoirt> on erjsuilloprriphy, r\ljieh had been 
aunjKised bv TrofesKor ; and thercfoie, led to quote onl} the Charac- 

teristic” f'f Professor Moh^, uhich ■ua.> then juibUOiiiq^ in lulmburgh, and which 
contained a classification of cr\stalline systems, that haniumiscd iu so cxtraoidi- 
nary and unexpcried a manner with the optical s\^iem wliieh I had prcMousl} es- 
tablished. '.Vjlh rcgaid to the extent to which I'rofcsMir Mohs has been anlirqia- 
ted by Professor AVeiss, we cannot at piescnt decide, till wo Ivtitc perused the me., 
inoirs of the latter referred to in the following paire*^- ; but from wbat we knoi\ of 
the honour and hi^h elinraelei of Professor 31ohs, wc are convinced tliat iie \cill he 
able to jjfive Professor Weiss the most satisfactory cxjdanatiiuis on all the points to 
which he refers, Ihai both these cmiiKUl individuals have been carrv^iij on inde- 
pendent inipiiiie^', and ud\. iming peatly the science of crvstnllo^oapliy, tannol be 
(pic.-dioncd ; aiut do not doubt but that lbi*< held t'l iv-ca'c’i r, MilhiKntlv licb 
and extensive, to rcwaul the and indostrv of liotb. l>. R, 
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my of Berlin, for 1814^ and 1815, and which is entitled Des 
Divisions Naturelles dcs Systcmes de CristaUisatioUy par C, S. 
Weiss."’ If there are sonic pai'ts of this table which require 
correction, it is only in conse({uence of more recent disco vet ies, 
ol which 1 could not the i avail myself 

In reading’ the memoir itself, you will find in it an explana- 
tion, that applies directly to the consideration of dilferent axes, 
which ought especially to interest and direct the rt‘scarches of 
the natural philosopher, of which you have g^iven the most illus- 
trious proofs, in the disco^cry of the relation between the primi- 
tive I’orms of minerals, and the number of their ax(*s ()f (louble 
refraction, a relation which doe.s not appear to have been con- 
ceived or understood by M. Mohs. 

In another memoii’, pidilislu'd in the suhseijiieiit volume of 
the Memoirs of the Academy of Ikrlin, for IHUi and 1817, 1 
have explained my method (»f describing all the crvstallme faces 
of any system Mhale\er, in relation to the liindamental axes of 
the system, a methcKl which I coiisider ]jril‘erab]e to that of 
M, Mohs; — and I have also deduced from tlie polarisation of 
the ifukmof the crystalline axes, the most curious phenomena of 
crystallography, such as the reduction to onediall* ol u number of 
the cx)-ordinate faces, a phenomenon ulucli I have expressly 
described in my memoir of 1815, distingui>hjng always, in the 
.same general division, those subdivisions which I have called 
Uomocdnquc.s (with tin* number of faces comjJeU), ^md llcmk^ 
drkjues (with the number of laces reduc(‘fl to one-half). I have 
besides pointed out the apjihcation of my erv ‘-lallograpliic me- 
thod, to the developement of some particular systems of a ditfi- 
cult nature, such as those* of beldsparand Kjndott*, v^hJcil were 
considered so by llaiiy. I might also mention otlio' memoirs, 
which I have published among those of the Academy ol Berlin 
for 1818, 1819, either on the mathematical theory oi' crystallo- 
nomy, or on topics jiarticularly interesting to natural philoso- 
pher^; sueli the comparison whidi I have made between the 
geometrical relations of the djmenslons of the jnincipal solids of 
a regular system, and those of the harmonic intervals in music. 
Unluckily, however, none of these memoirs havi* been more for- 
tunate than the first with M. Mohs, to whom 1 sent lluan as 
soon as tiny were printeif excepting that of 1815, wlu'c M. 
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Mohs was at a distance from his place of residence. You will^ 
no doubt) observe, that, with regard to the foundation of the ma- 
thematical properties, wliat M. Mohs lias said of Feldspar is ex- 
actly conformable to the views which I had established in 1816 ; 
but M. Mohs is silent on this point, and his method of repre- 
senting; the object is in reality Ids own, and not mine. With re- 
spect to Fi]>idole, M. Molls remai ks, in the second edition of Ins 
work, when lie oupjht to have been in jiossession of, my memoii- 
on epidote, that this very system was unknown. 

It has lal lento my lot, however, to break silence on these mat- 
ters. You \vill find in the volume of the Memoirs of tlie Aca- 
demy of Berlin for ]<S^20 and 18521, w hich will presently ajipear, 
a new memtrir on Suljihale of Lime, and it is there, where, in 
criticising what M. Mohs has said on this subject, that I have 
made the reclamation which it was necessary for me to do ; and I 
should have confined it to that memoir, liad not the inendsliip 
ol‘ Professor Tralles led him to gue you more immediale and 
direct information, aiul engaged me to address this letter to you, 
— an engagement for whieh I feel under great oliligations to him. 

It will readily oeeur to you, that as 1 had read to the Boyal 
Aeadeinv of Berlin, the memoirs of wliieh I have now spoken, 
afier the year 1815, wlien I Jiad the honour of being elected 
<> member, it must have been a long-time before this that I laid 
the essential i'oinidaiion of tlie system, in the winter of 1812,1C; 

\ communicated to viiy illustrious colleague, M. Von Buch, the 
i^utline of the same table winch is added to mv memoir of 1815. 

1 enijiloyed it in niy lectures shortly after that time; and, in 
leaching mineralogy at IVTlin, after 1810. I introduced what I 
had prt'viou.dy done on these subjects. 

You are aware that, in 1800, I w^rolo at Leipsic, where I 
was llien Professor, two Latin dissertations, Ik Ifidaon/ido 
rorvwnnu Crystallinariim Chayuetcrc ^comctrico principally 
which were ttanslated into French, by iTiy esteemed and cele- 
brated friend M. Brochant dc \ ilUers, ;md appeareci* in detail in 
the Journal dcs Mines for 1811 , AVhocver was a profess- 

ed mineralogist, ought to have been acquaiiucd with the exis- 
tence of these memoirs, the Fremli translation of wliieli was 


• ^'orn x\ix. Call. Mat cl p. SSI?,, '—887., tS: 410. 
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enriched, by the particular friendship oi‘ M. ‘Brochant, with 
Tables and an Index, to facililale the study of them. I also 
gave an account of them to your celebrated colleague Profes- 
sor Jameson. In these memoirs you will find almost all the 
essential foundations the actual arrangement which has now 
risen out of them in a more perfect state. You will find, for 
example, that I had established the reunion of the systems 
W'hich have, for their primitive form, a prism with a wjuarc 
base, with those which have the octohedron w ith a scpiare base, 
a union which, if I am not mistaken, you liave also established 
oj>tically. In like manner, my respectable friend M. Stvbeck 
found, from his first inquiries into the optical proj)erties of crystals, 
tliat they were intimately connected vith the diflmaiees of tin' 
crystalline svsteins wliieli 1 had proposed in 1809. In mv memoir 
of 1815, I first abandoned the ideas generally c'ntertained. of 
the Di-Tlliomboedral) ; the systems of tlie Orlohcdran with a 
what is called the Primitive Form, I afterwards, in 180!), siil)- 
divided tliem into four great division.'', sejiarated iVom one an- 
other, viz. the Rcffular Sj^^sfent ; the lihoinfjoidral (\yith 

square base, and the systems which 1 then eahed llie (h tobaL 
ron icith an clon^vftcd rcctan^'lc for tlnfir base, of which the 
two Iasi are evidently tlu' saen* witli the systems impro]x*j'l> 
failed by M. Mohs the Ptf iiinidal and the Prismatic, I have 
redne^'d all these systems to liieir Iriii' sourer, that is, to the 
ratio of their principal axes, on whicli alhtluir qiropiTlies dc- 
])end. I jiercelved, in short, since my dissertations of ISO!), 
that there was in reality no cxcejition to tiie hair gi'iieral divi- 
siens which I had then jiistiy established. For, in 1800, it ap- 
jK'ared to me, that /e/d,cy;a/', cp}d(fU\ ^'jjpsumy //ai/ivVc, and 
pbfdc of copper could not lie referred to them ; and, for this 
reason, I then separated them from all others, in ordc'i to treat 
llieiji apart, winch 1 have' mucc* done in an op[K)siie way, hut 
one much more satisfaetory. 

Wlten M\ ]M(jhs came to Freyberg to succeed Werner, I do 
not suppose that he had Uicn read my memoir of 1815. lie 
liad not in reality any other ideas respecting the inetJiodical di- 
vision of the diflerent systems of crystallization, but those which 
1 had explained in 1800. 1 know, lor example, that M. Mohs, 

in 1818, still eomprriiended in his ]>rismatic system, without 
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any other distinction, what 1 had called, in 1809, the system 
having its prijnitive form an octohedron with an elongated 
rccUingular l)ase ; that still laUT he recognised as natural and 
gcKKl, one of tlic subdivisions which I had made in 1815 (or 
rather beibre 1815), of the same system Ibundcd on the gene- 
ral ditfcrenceof the ho7n()ednd and hcwicdral systems, lui having 
given the name of Hciiii prism atk to the one, leaving the name of 
rrlsmatk to the others; and, in short, that it was ixjijt tilll819~20, 
pieeisely when the first edition ol‘ Ins Charari eristic was* pub- 
lished, that M. IVIohs recognised another of my subdivisions of 
the same system, and inipro[)er!y gave to it the name of 7b- 
iurto-prisinnfic. 

It vvcaild be very agneable to me to receive an cxplanatior* 
ol’ tlic silence of At. AIc^lis; Ibr I esteem him much, and he is 
u philosopher wlio doe.> lioiurur (o (iiTJiiany ; l)ut my silence 
ought not P) CH^ual his. 1\/.' ajiv l.irlluT remarks, however, on 
this subject, I sluili refer vou to m> Memoir on Sulphate of 
lame, which I liave already I’.ad the honour of (pioting. 

'idle system wliich is coumioidy callt'd Bcffu/ar or TcssHku\ 

1 have called abo Sphninednd^ on account t)l‘ its relations with 
the spliere, which are ]>eculiar to it. It is found(‘d on three* 
axes, ]>er])eii(iiciilar and eepial (<» each other. I have distin- 
guished, ho\\e\er, the orihnary ca^^e, which is komo-spheroedrah 
from the diTTereut cases of the system which are licmisphcrve- 
dud, and of whie-h we know that oi’ the pentagonal dodecahe- 
dron, which 1 call the Pprito cdral System, and that oi’ the 
regular telraednui or tetrci-ednd syslem (regular); these two 
i'ases having t|U»le dinereiit laws of the reduction to one-half ol* 
tlie same number oi faces to icdui'c, and ol winch, 1 believe 
that 1 ha\e shewn the origin in liie diilecent maimer of being 
polan^etl m the iulcra id' the three priiicijial axes, in my memoii 
of 1817, already (juoted. 

The svslems which are founded on three axes perpendicu- 
lar to each other, two of which aie equal and diliercnt from tlie 
third, may bo named, in relation tx) this same principle, Bino- 
shiffidncria^ or Ifino-unixal. I had not made a decided subdi- 
vision of this general case in 1815, since Harmotomc almost 
alone appeared to mo then to g'lvc rise to a subdivision into 
hfnmrdrfd and hnniedud systems, atiulogmis to the other gene- 
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ral cases. I called it then, wlien taken tojrcthc^^ Vkrglkdrig 
or tlie Qnatcrnari^ Systcvu an expression which I now restrict 
rather to the homoedral subdivision whicli comprehends the 
systems such as Zinw)^ Idocrasc^ kc. Jhit there is reason now 
to admit, that there a^e not only Inuo-^unhixal hemicdral sys- 
tems, but also others, in a, double sense, analof^ous to tlie pyrlto- 
cdral and ictni-ednd systems, which 1 shall call, the one Bk 
noquatcnuiry {vicr-und^-zTcngrtcdf'ig)^ such as llarmohmic ap- 
peared to me to be, and })erhaps a part of lionrnonde, and the 
other Quotcrno-tciracdrnl {hirardnsrh vierglinlrtg)^ to which 
1 would refer not only Copper pyrites^ alter the ol)scr\atiori of 
M. Molls, but al.^o Sulphate of Magncs'tu^ of whh*h I lia\c ervs- 
Uils loo >U'll marked In allow it to be doubted that they belong: 
to this class. 

If die measures of the aiioles ei‘ WolJ'raffu are such as they 
are at present <;'iven, this sy-'tom will form a separate sulHlivision, 
which we may call quoicniary Iclarfbu draL or rather quaternary 
hani-cl-lctartc-edralj and wiiieh will be analogous to that which 
Ls found amoni; the systems ])eloni>in<» to the third o-cneral case, 
ft is a loiii; time since I have descnbeit It thus; and as 1 call 
vier^und-zieciglicdrig liie system of }I(trmotom(\ T shall call 
this Vier-ZKri-'iffid-t'i og/ied rig, or hino-<suigtdo-qua(crnartp con- 
ibnnaiily to tlie other 7’e[)rcs(viiatn e terms winch I lia\ e adopt- 
ed. 

The tliird ^'('ncral division is {‘ormed l)v ^ysU nis. with tliree 
axes jieipendlcular to one another, hut all {ine(|nal. J call 
these systems rsingulaxia {cin-und-c'imuig) t have snlxlivided 
this vast division, according as (he systems comprehended in it 
were homoedral or liemii'dral, into binary systems, {zicckuniL 
ziceiglicdrig) syfifevia biunrivm^ such as Topa::^ Sulphate of 
Barytes^ kc.; then wt(y bi no-uni/a ry systvmsy i^ZiCckumL-elngVmU 
rig,, systema bino-singukLv'ntm,,) such as Felspar,, Aviphihule^ 
Pyroxene^ kc , ; and, lastly, into unitary .systems,, ( ern^und-cin- 
gliedrigy systchia smgulaxhnn)^ sucli as Axinitc and Sulphate of 
Copper. These last containing the fourth, that is, tlie half of 
the half of an entire immlier ol’ faces co-ordinate to one another, 
are justly called by their more theoretical name, um-axal tc- 
tarto-edral systemsy instead of tctarkujmsrnatk systems, as they 
are called by M. Mohs, W e .shall also designate liy the morev the- 
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oretical names, systemata singulaxiahomoedrica^ and singulawia 
‘ hemkdrica^ the two first subdivisions of the general case, which 
comprehend the systcmata ainf^ulaxia. 

You are aware that we do not yet know by observation, the 
tetartoedral system as a subdivision of the spherocdral one, and 
that it is only by abstraction tl)at M. Mohs and I liave * treated 
of the solid tetnrio-edre .spheroidal, or aolidum^tctartQ-sjjheroe- 
dj'lciim. I havc‘ done this in my Memoir of 181-5, in relation 
lo a thii d case of the hnnlsphcrocdral system, which *s possible^ 
also, or geometrically admissible, and of which I have described 
the general form, under the name of Lend tonics iinirntcs 
(gedrehte Leucitoide,) or soJidicm Lend to) dcs detor turn. I have 
since found for them a still more e\prcssive name, \v/.. ^renat- 
dysedrr, since we may eonsidei* them i\<s Rhomhoidid oy Grcnatoc- 
dnd Dodccacdrous^ having a bev el on each face. I have pointed 
out in my memoir ol' 1815, the interesting difference of thes<j 
solids, to be turned to tlie right or to the left, winch gives always 
solids opj)osite or dilioreiU, and similar to one another in oppo- 
site directions I have likewise )>ointed out the reality of these 
o|)])osite solifls among ervstals, and their Impient occuiTeuce 
even, in a Memoir on the most ordinary double crystals of Fel- 
s])ar, viz. those of Carlsbad, inserted in the Nencs Journal dcr 
Chhu'ic und Fhydk dv, M. SclnveiggtT, lorn. \\. 

The re now remain onl> thost‘ systems vvliieli arc not founded 
on three axe^i only., like all the jn eeeding, but on the relation be- 
twetMi a principal axis and tiiree others equal and per[)endiculai 
to one aiiollier and* to the first, and, conseqiieiUly, forming al- 
ways with c'ach other an angle of ()0 . This case will be called 
in general, Sysfcuic tcnio-s'iui^ida.rc. It (ontalns, as you know, 
two great subdiv isieiis, \ i/. the Inouocdrat and X\\i.dicm 'udr(d. The 
first is what 1 call Mclis^iicdn^', oi syMcma senarunn ; as, for 
exam])le, Quart::, in its ordinary form, llien Beryl. Apathc, kc. 
Tlie second I’onii is the Bhamhocdral System, w Inch, by analogy 
w'itb the preceding, I call drd-und-dycigUcdr'tQ^, or hjstcma terna- 
rium. It would he useless lo addiJce exanqdes so wtU know u 
as carbonate of lime, kc. There certainly, hoAvc^ver, exist other 
subdivisions, lo make this fourth case general. Quart": itself 
forms one of them, w hich is, in reality, heniiedial, hut in an- 
other ^ense, and alter a cphUMlilfercTit law', from the Uhomboe- 
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drons. It might be culled gcwcrdd~sechsglkdrr^\ or midvma ,ve- 
nario-hemiedrienm detortum, which will possess the rcmarhrible 
property, that its solids will be turned sometimes to the right 
and sometimes to the left, as 1 have tully explained in a Me- 
moir on the CrystaLline System of Quarts, which I have inserted 
among the jMemoircs dc la SoctHc des Amis Scrufafeiirs de Aa 
Nature ik Berlin ; a property, hesides, of which I have endea- 
voured to demonstrate the physical princij)le, in the w.'iy of its 
being polarised in the latcra of the axes of this system, in tiu* 
Memoirs of the Royal Academy of IhaTin for 1817- 

But it is not Quartz alone which re([uires new subdivisions to 
distinguish it, in our l‘oiirth general case. Tourmalhic ])resenl^ 
another example, having soma* analogy witli lhi‘ frfario-cdral sys- 
tems of the other principal divisions. I shall not, howeviM*, de- 
tain yon any long(T on this subject. In making a comjjarison 
of mv terms willi those of M. JVlohs, yon will, 1 am persunded* 
[)rcfer mine to his, whic h appc'ar to he too inconvenient to he 
substituted in their jdacc; ]>articiilaily as mine weri‘ formed and 
published several ycar^ bc liav lho.se of M. Mohs. T confidently 
hope that you will find my mcMliod the most simple, and the 
most naftnral, of any that we po.ssi'ss ; and 1 may evcai go so fai 
as to say with strictness, that, in many points, my me thod is not 
susceptible of farther sim])ldication. t am, vVc. 

Gottincex, ) Wkis.^. 

October 3. 18^^. i 


Aut. XIX . — On the uftons Tiblefi hici'c laLm ji/iier in the 
Animal Kingdom, us these are indluitcd by GcAgnosy. By 
DrrLK.MiNu* 

TP HE organic ivinaiij.s of the animal kingdemi, found in the 
strata of tins' country, are generally suj^poseal to hear a vcTy (lose' 
resemblance to the living rawes which inhabit the warmer regions 
of the earth, and to he unlike the modern [)ro(iiu*tions of tein- 
perate and cold climates. In the firm ln’lief of the truth of 


Abridged from hi*} ‘‘ I'liiiohopbv ut Zoulogj \ ol. 




Dr FL‘niinty on the Ilrrolutioyis in the Animal Khii^'dom, 111 

^ tiiis; statement, inany naturalists have concluded, cither that 
thestj organi^emains must have l)ecn brought into their present 
situation, by some violent means, from tropical regions, or that 
our country once enjoyed the warmth ol‘ a tropical climate. The 
(eiulerness and unbroken state of the })arts of these remains, ijid 
a variety of circumstances connected with their position, inllnuti^ 
the absurdity of the iirst supposition, and the truths of aslrono- 
my give ample dis(*x)urageinent to the latter. It nvould have 
betm wiser to have examined ail the conditions of’ the problem 
befc)re attempting its solution, than rashly sufler tlie imagination 
to indulge in s})cciilation and conjecture. Had tins examir:ation 
taken place, we venture to assert that the conclusion, that fossil 
shells, and other relics, must ha\c been, while recent, the na- 
tives of a warm country, would never have been announced as 
an article of the creed of aiiv 

* o r> 

As the opinion here advaiuvil i> vi rv different from tlsat 
which is received l)y some aulliors, it seems itCHiXiNsar} , belbn, 
giNing the proofs of it^ truth, to trace tliose circuin stances V'hich 
have operated in leading into error. 

The shells and corals wdiich are iinind in a fossil state, have 
|)rol)al)lv been quoted more I’requently, as proofs of the truth of 
tlie popular opinion on tlie suhject, than any other class of re- 
fes. .Now, here it may be observed, that for upwards of two 
(•('nturics past, colk‘ctioris of tropical sliells and corals ha\e I)ccn 
forming in thi^ country, and on tlie continent of Europe. Du- 
ring tl)is ptM'iod the native produetions have been examined and 
collected by f’ew. It therefore happcaied, tliat the tropical tes- 
tacca and zoojiliytcs, were better know n than those of temperate 
regions. An observer, finding a fossil shell or coral, had it not 
in his pow\T to compare them witli tlie productions of his coun- 
try, in public collections, or in the descriptions and engravings 
of b(K)ks on natural history. lie could compare them with the 
figures or specimens of foreign species only, and if he discover- 
ed an agreement in the external appearance of a species, or even 
a genus, might be led to conclude, that he had found a tropical 
shell or coral in a fossil state in Great Britain. A few hasty exami- 
nations of this kind, in wliiclt remote analogies w ere suffered to be 
considered as ])roofs of identity, and the indications of a genus 

' mistaketi for the marks of a spenrs^ could not fail to lead the 
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mind to erroneous results. With the progress.of science, how- , 
ever, the geographical limits of sj)ecies and of genepi, have been^ 
more carefully investigated, collec‘tions of native productions 
have become more numerous and accessible, and the sources of 
error greatly diminished. It is perhaps necessary to add, that 
among all those who liave attempted to investigate the history 
of fossil sj)ecies, there have been very lew at the same time ac- 
quainted witli llie tliai-aclers of recent animals, and witli the de- 
tails of geognosy. When all these circum>tances are duly con- 
sidered, it need not aj)peai surprising, that tlie results hitherto 
obtained are so inconclusive, or rather so distant from the truth. 

It may l)e staled, iu opposition U) the ojanioii against which I 
am contending, tJiat, in giDeral, then (tre i x'isf 'ing rS])cnis hi this 
ccuuiru^ Ihionging io the same genera or natural /hmlUcs^ as 
those 7ehuh aie found imhcdttcd 'ui the strata of the earth in a 
fomlstati. The NiuUiliis (of Lin., including tliose which are 
spiral, and the straight Orthoec'ra), for example, is found in the 
oldest and the newest rocks containing ])elrifaetion.s. Several 
species from uic tropical seas occur in our piihlie collections. 
But it is not generally known, that, by tlu* labours ol‘ Boys, 
Walker and Montagu, nearly tiilrty di/lerent vsj)ecies ha\e been 
detected in a tet^ent stale, on our own slioivs. It is l;rue, that 
the recent tropical kind.-i ipe* larger than our Indigenous species, 
and in ^his character llay resemhle the fossil species. But this 
circurnsiance is of no weiglit, when eonsuh'ring ,the geographi- 
cal distribution of different .species or genera. "J'lie Anoiuia 
(Lin.), common in a fossil state, are also I'cpresented by many 
recent kiials in our seas, and the same remark is applicable to 
tlie Madrepora^, and ^Mllh pora*. 

It may lieu* l)t‘ said, that the remains of animals which do 
not now' live in temperate regioi^s, as the Idephant, iihinocero.s, 
and Tapir, arc found in a iessii state in such districts. This 
objection, howr r, is of no great weiglit, and derives its principal 
suppirt iro'in the piejudiecs ass()ciatc(l wiih the appellations of 
the species now noticed.,, AVhen the name Elephant is pro- 
nounced in tail- hearing, the imagination immediately presents 
us with the picture of an animal browhiug in an equatorial fo- 
re.^t, guidi‘d by a Lascar, or humed by a Ca/tre. AVe are so 
im]>a^)ent to speculate, that we do not ftoj) to irKpureoW belher „ 
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the ()ono?: fount< in a fossil state belong to the living species^ or 
to a memlMol^of the same genus only, now extinct Although 
the lovers of hypothesis have rejected this inquiry as useless, 
others have submitted to the labour of the investigation. It 
was ascertained at .an early period, by several observers, that 
many of tlie large bones dug up from the alluvial soil, in the 
temperate and cold regions of Europe, Asia, and America, be- 
longed to a species of the genus Elephas ; but it Was resented 
for Camper, Hunter, and Cuvier, to demonstrate, by means of 
the characters I'urnished by the bones of the head and the teeth, 
that these fossil remains belonged to a species of elephant^ 
rent from any of tluh^c now Vnnng^ or Irnown to exist on the 
globe. When tlie speeifie difference of the fossil species, deno- 
min.ated l>y the Russians Mammoth, liad been determined, it 
became unsafe to speculate about tlie climate under which it 
liad subsisted, since each species of a, natural genus is infiiten- 
ced in its geographical and physical distribution^ by peculiar 
laws. 

llaspe, from an examiiKition of the s(>il in which the bones 
were imbedded, and the diflerent countries in which they liad 
been. discovered, without the aid of comparative anatomy, arri- 
ved at the eunelusion, that the elephant, to which these relics 
b( loygeil, may have been a natin * of northern countries.^ in 
which it had livcul, ])ropagated, and expired. This important 
(‘(>!uhision, wSieh 1 k*in since been extended toother fossil species, 
received abundant eonfirmalion, by the fortunate discovery, in 
175)9, of an eiilire carcase of this northern cle]ihant, preserved 
in the ice, al the moutli of tlie Lena, on its entrance into the 
Frozen Ocean. The animal had been in good condition at its 
death, ami its flesh was in such perfect preservation, that the 
Takiitski, in the neighhourlnKid, cut off pieces to feed their 
dogs with ; and the while bears, wolves, wolverines, and foxes, 
made likewise an agreeable repast. But the most interesling cir- 
curnslanee connected w ith llii.s individual, was its covering of hair. 
The elephant, and indeed all tropical Vnl in als, as formerly stated, 
are thinly covered with short hair. This Siberian animal, on tlie 
other hand, w.as thickly covered w ith long hair. U pwards of thirty- 
six pounds of the hair were collected : the greater part of which 
vot!. vrii. NO. 15. JAN. 18533. Ji 
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tile bears had trod into the ground^ while devcxiring the flesh. 
Much of tile original quantity, therefore, was lostj^iThis quan- 
tity of hair indicated not a native of a tropical climate, but an 
inhabitant of a cold region. Its characters served to remove 
all doubt upon the subject. It consisted of three kinds;— 
bristles, nearly black, much thicker than horse hair , and from 
twelve to eighteen inc‘hcs in length ; hairs of a reddish-brown 
colour, alxiut four inches in length ; and \vik)1 of the same colour 
as the hair, but only about an inch and a half long. These 
circumstances demonstraie, that this .specks of ele})hant was 
suited to reside in the temperate and cold regions, in which 
its bones are at present discxwerecl, and that i/w vUrnute of 
Siberia^ at the time when the mammoth Jloitrlshed., xcas the 
same in temperature^ or ncarhj so., as it is at present. These 
facts, viewed in eomiecticm w'iih others equally stnkiiig witli re- 
gard to the fossil rhinoceros, indicate the impropriety of sjHicu- 
lating about the origin of fossil auimals, without having pre- 
viously determined the speeies,, or attended lo the laws which 
regulate the distribution of the existing races. 

While there are many gtaicra, coiitainlug both extinct and 
recent species, there are other genera, whicih have no living ex- 
amples, as Belemnites, Mastodon, Anoplotheriiim, and Pala^)- 
therium. These facts seem to indicate a former condition of 
the Earth's surface, very different from that wdiich prevails at 
present in any latitude. 

It has frequently been remarked by Jjritisli and Continental 
writers, that in the same quarry, or mine, the organic remains 
contained in one bed often differ from those in the contiguous 
beds, and that the same bed, in its course through si^veral miles, 
may be easily recognised by its petrifactions. Werner, iu at- 
tempting lo generalise this observation, announced it as his opi- 
nion, That diflerent formations can be discriminated by the 
j>etrifaclions they wmtain." When it is considered tliat a par- 
ticular bed of rock can seldom be traced for many miles, the 
assertkm that it may, through this extent, be characterised by 
its i^etrifactions, is neither in opjx)sition to observation, nor the 
laws which regulate the distribution of animals. Jlut when it is 
meant to be underslCKKl, that the same group, or formation of 
beds, (though cx:cupving the same ]X)sition with rc^^pecl lO other 
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i^roups) howevt'r rem<^tely connected in geographical position, 
contain thcw^si^me petrifactions, it becomes necressary to state^f 
that such an opinion is unsupported by observation, and incon- 
sistent with the laws which at present influence the distribution 
of animals. There is no proof of the same fossil species being 
found in the same formation at the equator, and in temperate 
and cold regions ; and when genera only are referred to, the 
reasoning becomes exceedingly vague, and ajjt'tp mislead. 
The celebrated Von Buch, a pupil of Werner, in his Travels 
through Norway, gives us an example of the Wernerian rule, 
by stating, that Orthoceratites characterise exclusively the tran- 
sition limestone formation. There is, however, no evidence, 
that the species of Orthoceratites WTre here considered, nor that 
those which occur in tht' transition limestones of Norway, Ger- 
many, and Ireland, have heem investigated with the view of de- 
termining the particular species : and I have demonstrated that 
the rule does not hold true, in referenee to the genus., by the 
publication of figures and description^ of ten species of Ortho- 
ceratites, from the beds of the independent coal formation. Un- 
til geologists form more accurate notions with regard to fo.ssil 
spcrlcs'y no reliance can be jfiaced on the observations which 
they ufter respecting their geographical dislrihutlon. 

Wc have no reason to doubt, that t])e laws which now regu- 
late the geographical distrihulion of animals and plants, did ex- 
ercise their intiVj(‘n(‘e*at the period Avhen the transition and floetz- 
rocks were forming.^ We may, accordingly, expect to find tlie 
Jhs'sd animals and jfiants of the temperate regions, differing as 
much from those in troj)ical countries, as the recent kinds are 
knouTi to do. Each region may be expected to exhibit a pecu- 
liar fossil ]7aiina and Flora. 

In reference to this view of the subject, \ve may add, that the 
laws which regulate the distribution of rec ent animals, have been, 
in a great measure, deduced from observations on ^those which 
inhabit the countries between the Tropic of Cancer and the 
Arctic Circle ; so tliat we have inftch to learn with regard 
to the characters of those wdiich dwell between the Antarctic 
Circle and the Tropic eff Capricorn. But the observations on 
the distribution of the fossil species, from having been chiefly 
carried *on in the middle and south of Europe, are more con- 



116 Dr Flen)liig on the Revolutions in the Animal Kingdom^ 

fined. A vast number of fossil species, thcrefor<e, remain unex- 
plored in the equatorial and antarctic regions, th^Jjiaracters of 
wliicli will either confirm the view which is here given, or fur- 
nish evidence for that alteration of climate, occasioned by a 
change in the obliquity of the ecliptic, or in the Earllfs axis of 
rotation, which a lew naturalists believe to have taken place. If 
the fossil animals at the Equator do not resemble recent or fos- 
sil Arctic pixKluetiuns, liut exhibit churaclers jjeculiar to them- 
selves, it will be necessary to abandon tlie idea ol' greal astrono- 
mical revolutions, and content oiirsiives with investigating the 
changes organised beings are experiencing at present, in order 
to disco\cr those eircumstances which have imjiressed on the 
Ibssii sjx*cies their peculiar outlandish character. 

o. The ojmhon entertained by W'erner, that the petrifac- 
tions of tlie older rocks belong to animals of more sim[)Ie struc- 
ture and less jx'rfeet orgattisation, than those which occur in the 
remit deposits, is, vvlien considen d in a very general point of 
view, an cipiiroximatum to the trutli. In the beds of* the transi- 
tion class (the oldest rocks which are kiuovn to contain petrifac- 
tions), the remains Ixilh of radiate and molluscous animals oc- 
cur ; yet the urgaiiisatloii of the latter is eoiusidered iiioi’c per- 
lect than that of the former. In the transition class, however, 
no remains of verkbrose .mumals lum^ been detetted. In the 
independent coal-formation (one of the oldest groups of the 
flcetz-clas.?), in addition to tin* relics of rad.iate nul molluscous 
ammais, those of several annulose animals occur, as species oi* the 
genera Trilobiles, Dentalium and Spiroiiiis ; together with 
fishes, both osseous and cartilaginous, lu the newer groups of 
the ficetz series, relicts of amjihibia make their a|)pearaiKv, aud 
in tlic newest groups those of birds and quadi upetjs. In ilie 
oldest alluvial de]K).sits are found the hones of extinct quadru- 
jx*ds ; in the newer beds, th(;se of such as still Mirvl\e. From 
the period, tiierefore, at wEieh petrifactions appear in the old- 
est rocks, to the newest formed strata, the remains of the more 
perfect animals increase iu numbei- and variety ; and it is equal- 
ly certain, that the newest formed petrifactions bear a nearer re- 
semblance to the existing races, tlian tliose which occur in the 
ancient strata. The older remains are much filtiacd in tlieir tex- 
ture, and more or l^ss incorporated with the matter of the rock, 
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while the newer are hut little altered. These circumstances 
lead us to Wipve, that the strata containing petrifactions were 
once in a state of mud ; and that the same process which alter- 
ed the imbedded relics, communicated to the surrounding mat- 
ter its present compact or crystalline structure. 

These facts in the history of animals, which have been ascer- 
tained by the researches of tlie gcologi^t, lead the inejuisitive 
mind to investigate those circumstances which liave’ qperated in 
bringing about sucIj mighty revolutioiis. In conducting the 
incpiiry, it is necessary to impose restraint upon the imagination, 
and deliberately to examine llie existing causes of change in the 
animal kingdom, in order to comj)rehend the alterations which 
have alri'adv laki’ii jdace, or to anlici])ate those which may yet 
1)0 produced. IVMiat liidneuee has uian t‘\erted in prcxlucing 
such <‘hanges ? 

The situation in v\iueh we are ];laced in tins world, renders 
it necessary lor iis to at tempi ihe destnielion oi‘ many raevs of 
carnivorous animals, to drive them fiom our dwellings, cut 
thenu off in their retreats, and prexeiit titem 1‘rom living in the 
same region along us. When we begin to IvCtp lloeks of 
tamed animals, to ])ianl gardens and sow fiehls, we expose our- 
selves to th(‘ inroads of a greater mmiln'r of dej)redators, and 
I onsg(|uentlv wage m«}re exlensi\e war. 'J'he war waged, in 
the early stages oi' soeieU , against various animals, is a measure 
of securitv. ^^’ilh tlie ])rogress (»!’ ei\ iiizalion this war l)econies 
an amusement ; Jind m llie .-^hseiiee of lliose animals really de- 
struerue to our iutt'rests, we make s])ort of the death of others 
whi(h are inoffensi\e. Ihit the employment oi' the ehaee is not 
altogctlier a nu‘asinv of safety or amusement. We hunt to t)b- 
tain fot)cl ^>nd clothing, and a variety of urnamejital and useful 
articles of life. 

The havock which man thus commits in the animal kingdom, 
has occasioned the extiipaliou of many species froni tliosc coun- 
tries of which they were Ibrmerly the natural possessors. In 
this island, since the Roman invasioi), some species of (juadru- 
peds and birds have disappeared ; and others are becoming every 
year less numerous. Of tliose wliieh have been extirpated, the 
bear and the beaver, the crane and the caj^ercailzie, may be 
quotecJ as well known examples. The same changes are taking 
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place in every cultivated region of the cartli, each having, with- 
in tlie very limited pei’lod of liistory or triidition,^lpBt many of 
the original inhahiUinto. 

When it is considered, that tlie business of the chace has ever 
been keenly followed i>y man, from the first stages of society to 
the present day ; that its triumphs have been eagerly sought af- 
ter, and highly jiri/cd ; and when these circumstances are uni- 
ted, with the*' recollection of the immbtTs of the human race dis- 
persed over the globe, all jirosecuting tJie same purjKise, for the 
long period of nearly (JOOO years, it does not apj:>ear unreasonable 
to conclude, that man has (‘ffected many changes in the geogra- 
phical dir.tribulion of animals. I'erbaps he may have succeeded, 
in the course of this long period of persecution, in completing the 
destruction of several sj)ecies, the memorial of Avhlch tradition 
has failed to j)reserve, wlfilt lluir rcaiianis may yet be traced in 
ihe newer and perliaps older alknial (le{)osils. 

However great those ciiangcs \\\i\y have been, in tJie condi- 
tion of certain s[)e<‘ie.s brought about by human agencT, there 
are many other revolutions whkli have taken place in the ani- 
mal kingdom,' over which man could exercise no control. Many 
.‘oraU and shells, the bones of ii>h, repdlcs and quadru))eds, are 
imbedded in stone, Avhicli have belonged to species which do not 
t\o\v exist in a living state m\ the globe, and which, probably, 
were c vlincl before nian exercised any conlroi, Ity Avhat cause, 
then, have these revolutions been eireiled ? • » 

W hen we attend to tlie physical conditions of temperaUue, 
food, situa,tiori, and f<K.\s, which must at all times liavo e?;/*rcised 
their infliienee over the existi’iice and geograpliicai distribution 
ol animals, it w ill ajipear obvious, that a variety of causes (a 
cbangi in oiui or all ol tfiese conditions) may have operated in 
promoting the increase of some species, and in producing the 
decay or extinction of others. Have wx‘, then, any proof of sucli 
changes in the truths of geognosy, in the alterations winch 
we witness taking place on the surface of the globe ? 

When we look at a after rain, emptying Its contents into 
the sea, we pcreel\ e tliat it has brought along with it a consi- 
derable quantity of gravel and mud, which it deposits in the 
form of bars, sand-banks, or deltas. This mud has been ob- 
tained iVom the disintograti<>n aivl wearing dowm of thv: rocks 
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through ^vhich it has passed; and contributes to fiJl up tho 
ocean, by forming land on its borders. The flat ground at the 
mouth of the* Ganges, the Nile, and the llhine, liave derived 
Uicir origin from this source, as well as the carses of Falkirk 
and Gowrie, in Scotland. If the attention is turned from the 
sea to inland lakes, we observe the same process of vpfilling go- 
ing on, with the assistance of other circumstances connected 
with their condition. Mud is constantly poured into them by 
the rivulets; the testaceous animals separate lime fr^m the wa- 
ter, for their shells, which ultimately go to the formation of 
marl. Aquatic plants multiply ; and, by their annual decay, 
form layers of peat The whole mass of foreign matter, by de- 
grees, acquires the altitude of the mouth of the lake, passes into 
the state of a maish ; and, by the wearing aw^ay of the rocks at 
the outlet, is in part drained, becomes fit for grazing, and, final- 
ly, suitable for cultivation. The ri\u]ets, now' prevented from 
precipiuuing their suspended contents in the lake, carry them to 
some lower j)ool, or farther on to the sea. Numerous plains, 
meadows, and peat-bogs, indicate the ibrmer operations of this 
process ; and, in (‘very lake at present, similar changes may be 
observed taking place. 

This obvious tendency of the pi eseiit order of things, to w^ar 
down (‘ininences, and fill up hollows, has not been confined to 
the periixl of the formation of tlu‘ alluvial strata, but has exert- 
ed its influeiH'e dui;ing the period of' the formation of all those 
rocks in which organic remains are imbedded. Thus, wdien the 
position of the beds of the transition rocks are examined in the 
great scale, they are found to occupy immense hollows in the 
primitive njcks. The old red sandstone fills up the hollows of 
the transition, and occasionally of the primitive rcK-ks. The in- 
dependent coal formation is found occupying the hollows of the 
preceding groups. The hollows of tliese difierent formations 
have been still farther filled up, by the numei'oiis series of beds 
connected with chalk and gypsum ; and, at last, wt* come to the 
alluvial deposits, which at present a|-e contributing 1(» fill up ex- 
isting inequalities. 

These changes which have taken place, have every where di- 
minished the height of mountains, filled up lakes, and increased 
the (piaiuity of dry land. We may therefore safelv draw the 
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conclusion, that, along vvitli the increase of dry J/iiid, there must 
have been a proportion; J diminution of aquatic ^irn&ls and 
plants, and a corresponding increase of those whicfi inhabit the 
land. There is likewi.so reason to conclude, that, amidst these 
vast revolutions, so rn .ny alterations must have taken ])lace in 
those physical conditions, on which the life of animuis (iejuinds, 
that multitudes must have been annihilated with every succes- 
sive change. , The increase of land, by this process of uphlling, 
and the retuiclion of the number of mouiitains suj)porting gla- 
ciers, must have altered j^reatly the temperature of the globe; 
and, in everv region, increased the difference between the heat 
of summer, and the coidol' winter, by promoting tlie intensity of 
each. This change of temperature may have been somewhat 
modified by the progre^s of Vigetatiun in the dificreiit periods, 
by the formation of xolcanic land, and the heat (annmiirutaled to 
the air by xoleanie fire. It is iinpossihle to estimate all the ef- 
fects which these clianges may lane produced on tliffcrent spe^. 
cies of animals, but liliie don[)t need be entertained that lliey 
were of considerable extent. 

In c()nsc(|iience of' these changes A\h!cii have taken place on 
the carlliV surface, corresponding alterations must lia\e been 
jiroduced in its coiulilion, as a resilience for animals. Every 
lake, as it was filled up, would reecive the remains of all those 
of its inhabitanU., the locoinoti>e powei.> of which jireveiited 
them from shifting to a nu»re suitable dwelling- «lf a mimber 
of these lakes were filled up nearly at the same lime, over the 
whole, or a large portion of the globe (and the iiniversahiy of 
jnany of these upfilling formations justify tlie Mippusilion), the 
total extinction of a race of auin.ah may havi' taken ])lace; and 
c*ach succeeding deixjsilion may have been equally fatal to the 
surviving tribes. 

If every physical change which can t;ikc place on the surface 
of tile eartli, whetlier it be an alteration of' temperature, of the 
quantity of land or water, of moisture or dryness, is detrimental 
to some animals, w e need iipt be surprised, that, amidst the vast 
number which has occiiiTcd, many species have disappeared, 
w'liole races become extinct, and the general features of the ani- 
mal kingdom undergone successive changes. 

When we trace the cliaractcrs of the different depositions 
which have taken olacc, from the newest alluvial beds, to the 
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oldest transilioi),rocks containing jx'trifactions, wc witness very 
remarkable^radations of character. The newest formed strata 
arc kx)se in their texture, and usually horizontal in their posi- 
tion, In projxjrtion as we retire from these, towards the older 
formations, the texture becomes more compact and crystalline, 
and the strata become more inclined and distorted. These cha- 
racters may be traced, by comparing the common loose marl of 
a peatd3og with the firmer chalk ; the compact floetz limestone 
V. ith the transition marble ; or the peat itself with thc^older beds 
of wood -coal, or the still older beds of coal of the independent 
coal formation. The organic remains in the newer strata are yet 
unaltered in their texture, and easily separable from the matter 
in which they are imbc'dded. In the older rocks, the remains 
are changed into stone, and intimately incorporated with the sur- 
rounding rocks. 4'hese facts are of vast lir!)K)rtance, in a ge(do- 
gical point of \icw, as thev make us acquainted witli the origi- 
nal condition of the matter with which the organic remains were 
enveloped, and lead us to believe that the bed now in the form 
ol‘ limestone or marble, was onee loose as clialk, or even marl ; 
that coal (mce ivsemhled ])cal ; and that the strata of sandstone 
and (juart/ rock were onee kners of sand. They are no less 
intcresling wlien \'iewed in conneetion with the characters pre- 
ented hv the petrifactions of the different a ras. 

Tfie ibssil remains of the alluvial strata, nearly resemble the 
';ame ])ai“ts ofi the jinimals which JiM‘ on the earth at present; 
and, in the iiewiT strata, the remains of existing races are found. 
As we traee, howev’er, tiu' characters of the jietrifactions of the 
fl<rtz and traiiMtion rocks, we find the forms which they exhibit, 
difiering more and more from the animals of the present day, in 
proportion as the rocks in which they are contained exhibit new 
cliaraeters of texture, ])osition, and relation. 

It is impossible to regard these concomitant circumstances as 
accidental. Their co-existence indicates the relation, and leads 
to the conclusion, that the revolutions which have ttiken place in 
the animal kingdom have been pro(Juccd by the changes whicli 
accompanied the successive depositions of the strata. Acetord- 
ing to this view'' of the matter, the animals and vegetables with 
wificli the earth is peojdcd at present, could not liavc lived at 
the period when the transition rocks were forming. A variety 
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of cliaiigcs have taken place in succession, giving to the earth ita 
present character, and fitting it lor the residence of its present 
inhabitants. And if the same system of change continues to 
operate (and it must do so wlule gravitation prevails), the earth 
may become an unfit dwelling for the present tribes, and revolu- 
tions may take place, as extensive as those which living beings 
have already cxjK's ienced. 

In addition to iese circumstances, which must have exercised 
a powerful influence on tlic distribution of animals, \^e must bear 
in ipdnd, that the univei aal deluge of‘ Noaji, and the numerous 
local inundations, llie traces of Avhich may be jierceived in every 
country, iiuisl have greaUy contributed to produce changes in 
tile animal and vegetable kingdom. To these inundations may 
be ascribed the occurrence of the remains of supposed land 
plants, and fresh-water animals in strata, alternating witli such 
as contain only marine exiivia'. Tliese appearances occur in the 
secondary formations of all ages. 


Art. XX . — On the 'Theoretical Principles of the Machinery 
for Calculating' Tables*, In a Letter from Cuaiu.ks Bajc- 
RACE, Esq. E. 11. S. Lond. Ik Edin, to Ur Brewster. 

Mr Ueak Sir, 

Having, during the last two or three months, laid aside the 
further construction of machinery for calculating tables, I have 
occasionally employed myself in examining tlie theoretical prin- 
ciples on which it is founded. Several singular re alts Iiaving 
presented thcuiselves in these in([uiries, I am induced to com- 
municate some of them to you, less from the importaucc of the 
analytical difficulties they present, tlian from the curious fact 
which they offer in the history of invention. 

I liad mentioned to you, that, before I left London, I had 
comjileted a small engine, which calculated tables by means of 
differences. On considering this machine, a new arrangement 
occurred to me, by wliich an etigine might be constructed, that 

* Scr ilu^ VoJ. VII, p. 
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should calculate tables of other species, whose analytical laws 
were unknown. On this suggestion, I proceeded to write down 
a table which might have been made, had such an engine exist-* 
ed ; and finding that there were no known methods of express- 
ing its 7ith term, I thought the analj^tical difficulty which was 
thus brought to light, was itself worthy of examination. The 
following are the first thirty terms of a scries of this kind : 


0... 2 

11. ..222 

22.*. ..924 

I... 2 

264 

1010 

2... 4 

310 

1096 

3... 10 

3.56 

25... 11 88 

4... 16 

15... 408 

1288 

n... 28 

468 

1396 

48 

536 

1510 

76 

610 

1624 

110 

684 

30.. .1742 

144 

20... 762 

1862 

10... 182 

842 

1984 


The law of formation of which is, that the first term is 2, its 
first difference 2, and its seccad difierence ecpial to the units fi- 
gure of’ the second term ; and g(‘iierallv, the second difference 
corresponding to any term, is always ecpial U) the units figure of 
the next succeeding term. This i'ligine, when once set, would 
continue to ’^^irodu^e term after term of this series without end, 
and without any alteration ; but w'e are not in {K)sscssiori of me- 
thods oi* determining its //th term, without passing through all 
tlic [)revioiis ()ncs. If re{)ri‘sent any term, tlten must be 

determined from tlie equation 

0 

Ai'/ — the units iigjjrc of , . 

an equation of differences of a species which I have never mot 
with in treatises on that subject. • 

If we push the inquiry one step farther, it is }X)ssible to ex- 
press the units figure of any number in an analytical form. 
Thus, let S represent the sum of the till powers of tlic lentil 
v()ots ol‘ unity, then w ill 
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0S+9S + 8S + ... IS • 

represent the units figure of the number v> Now, if we put 
1 instead of v in the above eejuation, we have 

Am =0S + 9S + 8S +... IS 

a It W + 1 z/H-2 U-i-9 

3 a-j- j j 

an equation ivliose mode of solution is as yet quite unknown. 
Finding tlie illfliculty of a direct attempt so considerable, I em- 
ployed two other processes; one was a kind of induction, and 
the other was quite unexceptionable. I'Vom these I have de- 
duced the following formula : 

% + («) + -Oh (lOh +2a—l) + 2, 
where a is the units figure of ?/ ; h is the number w, when its 
unit figure is cut off; and (a) represents whatever number is 
opposite to it in the subsidiary tabh* below ; 


d 

II 

. 0 


1.. 

. 0 


0 

0 

Example: Jieejuired tlic 27th term 

3.. 

. 8 

of the siTies licre, a = 7, and 

4.. 

. li 

6 = 2: henei', 

5.. 

. 2G 

1 f 2«- _ 1 = 20 + 14 — 1 = 33„ 

6.. 

. 46 


7.. 

. 74 

• « 

8.. 

.108 


9.. 

.142 



then 

or the number ojv 
jiositc 7, is - 74 

SOh (106 + 2a — l)= 1320 

2=2 

1396 = v/, or the 27th term 

» 27 

similarly if 7/ = 1121 a=l 6 = 112 

then zi =z 251106. 

1121 
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Another seri^js of a similar kind, but more simple m its form, 
is derived from the following equation : 

units figure of 

If the constant or first term Ls equal to 2, then we may ex- 
press % thus, 

where a is any of tlie numbers 1, 52, 3, 4, whielj, taken from ;sr, 
leaves tlie remainder divisible liy 4, and b is the quotient of 
that division : the series is, 


1 ... 2 

48 

Example : Let -r: 13 

4 

5f) 

1 being subtracted, 1 

8 

G2 

— 

1(5 


12 which, 

5 ... 522 

15... G8 

divided by 4, gives 3, lienee^ 

21 

7G 

a = 1 b-S 

28 

82 

V - 20.3 + 2 = G2. 

3(1 

81 

13 

42 

88 


10.. .44 

20... 96 



Inmnnerable olbc'r series might be formed l)y the same en- 
gine, the difi^Tcneos of an} order depending on the val^^e of the 
figure whieh might occur in the units, or the tens, or the hun- 
dreds ))lace, or in 'any one or more determinate places of the 
same, or the next, or preceding terms. Other laws might be 
observed by the same engine, of wliich the following is an ex- 
ample. A series of cube iminbcrs might be formed, subject to 
this condition, that whenever (he number 2 occurred in the tens'' 
place, that and all the succeetling cubes sliould be increased 
by ten. In such a series, of course, the second figure would 
never be a 2, because the addition of ten would ‘convert it in- 
to 3. 
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The Series of Cubes. 
1 
8 
27 
64 
125 
216 
„ 843 

512 
729 
1000 
1.331 
1728 
2197 
2744 


The Series Prr^osed. 
1 
8 

» 37 

74 
135 

* 236 
363 
532 
749 

* 1030 
1361 
1758 
2237 
2784 


the stars imlicatinir the nutnlM;r at wiiich the law takes effect. 
Tfiesti, and otlier similar series, open a wide field of analytical 
inquiry, — a subject which I shall take some other opjxirtunity 
of resuming. I will, however, mention an uncxjieeted circum- 
stance, as it illustrates, in a striking manner, the connection be- 
tween remote inquiries in mathematics, and as it may furnish a 
lesson to those who are rashly inclined to undervalue the more 
recondite speculations of pure analysis, from an erroneous idea 
of their inapplicalrility to practical matters. Amongst the singu- 
lar and ilifficnlt equations of finite difle^ence^ to w^iich these se- 
ries led, I recognised one which I had several years since met 
wuth, in an analytical attempt to solve a problem considered by 
Euler and Vandermonde; it relates to the knighfs move at 
chess. At that time, I had advanced several steps ; but the 
equation in question proved an obstacle I was then vunable to 
surmount. In its present shape, although I have not yet de- 
duced the solution from the equation, yet, as I am in posses- 
sion of the former, it is not too much to anticipate a general 
process applicable to this class of equations ; and should that be 
the case, I shall be able to advance some steps fiirthcr in a very 
curious and difficult inquiry, connected with the geometry of si- 
tuation. 

As an erroneous idea has been entertained relative to the na- 
ture of the machinery I have contrived, I will endeavour to state 
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to you some of the mathematical principles on which it is founded. 
The contrivances of Pascal and others have, as far as I am aware, 
been directed to an entirely different object. Machinery which will 
perform the usual operations of common arithmetic, w ill never^ in 
my opinion, be of that essential utility which must arise from an 
engine that calculates tables ; and although mine is not defec- 
tive in these points, and will extract the roots of numbers, and 
approximate to the rcjots of e([iiations, and even, as J believe, to 
iheir impossible r(X)ts, yet, Imd this been its only office, I should 
have esteemed it of comparativ(‘ly but little value. As far as I 
have inquired, I believe llic method of diflerences has now, for 
the first time, been einlxxlied into machinery ; and in speaking 
ol‘ tills melliod, I am far from meaning to eonfine myself to cal- 
culating tablcvS by constant dillerences. The same mechanical 
principles which I have already proved, enable me to integrate 
innumerable ecpiations of‘ finite clifiererues, if I may be allowed 
to use the term integrate^ in a sense somewhat different from its 
usual aceejilalion. JMy meaning is, that the e([uation of diffe- 
rences being givtai, I can, by setting an engine, produce, at tlic 
end of a given lime, iiny distant lenn which may be required; 
or, if a succession of terms are sought, commencing at a distant 
})oint, these shall be prtKluced. Thus, althougli I do not de- 
Urminc the analytical law, I can produce the numerical result 
which it is the object of that law to give. Some kinds of equa- 
tion of differences, can be atlapted to machinery wdth much 
greater facility than others ; and hence it will become an object 
oi’ iiujuiry, how, when we wish to calculate that of any trans- 
cendant, we may deduce from some ajiproxlmale equation the 
tliiferences which may be suitable to our purpose. Thus, you 
see, one of^ the first eilccts of machinery adapted to numbers, 
has been to lead us to surmount new difficulties in analysis; and 
should it be carried to perfection, some of the most abstract 
parts of mathematical science will be called into practical utility, 
to facilitate the formation of tables. The more I *cxamine this 
theoretical part, the more I feci convinced that it will he long 
before the novel relations which it presents will be exhausted ; 
and if the absence of all encouragement to proceed w ith tlie me- 
chanism I have contrived, shall prove that I have anticipated too 
far the^period at whielt it shall bectane iicees ary, I will yet ven- 
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ture to predict, that a time will arrive, when the accumula- 
ting labour which arises from the arithmetical ^ applications of 
mathematical formulte, acting as a constantly retarding force, 
shall ultimately Impede the useful progress of the science, unless 
this or some equivalem methcKl is devised for relieving it from 
the o\er whelming incumbrance of numerical detaiL I remain, 

My Dear Sir, 

, Faithfully yours, 

Drvonsqirk Street, 1 C. BaBUACK. 

Portland Place, > 
m Nov. 1822. ) 


Aiit. XXL — Accowit of Mr Bakton's Mdliocl of inakwg the 

Iris Metal W'naments^ or of orname)iti)ig Steely and other 

Mctah^ With the Prismatic Colou7^s. 

J. 11 Fi production of the prismatic tints, by scratclies upon the 
surfaces of metallic and transparent bodies, was first ohsen^ed 
by the celebrated Boyle. They were particularly studied by 
Mazca.s and ilr Brougham ; and ])r Thomas Young after- 
wards exanimed them with particular care, and ranked them in 
the class of ojUical ])henoinena, known by tlie name t>f the Co- 
lours of striated Surfaces.’’ 

Dr oung’s experimenth were madi* on the prismatic colours 
displayed in Mr Coventry’s micrometers, (ionsissing of |")arallel 
lines drawn upon glass, at the distance of inch. 

Each of these lines he found to consist of two or more finer 
lines, at the distance of somewliat more than ^^^^th of that of th(' 
adjacent lines. Dr Young ascribes these colours to the inter- 
ference of two portions of light, the one reflected frqpi one side 
of the groove, and tlie other jiortion f rom the other side ; and 
he concludes, that there is a striking analogy between this sepa- 
ration of colours, and the production of a musical note, by suc- 
cessive echoes from equidistant iron palisades. 

This class of colours was afterwards investigated by Dr Brew- 
ster, as exhibited in Mother^c^^ Pearly and in various otlier w^ays. 
He found, by the aid of the microscope, that they arose from 
grooves in its surface ; that they were produced when the flat: 
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surface was uppollshcd, and that they could be communicated 
to wax, giun-arablc, tinfoil, the fusible metal^ and even to lead, 
by hard pressure, or the blow of a hammer. He determined 
also, that the nK)ttled colours upon all bodies with an imperfect 
|X)lisli, and the S(‘ratcl)cs or gnwves upon polished metals, could 
be communicated to wax, and other substances*. 

The same* structure which gives these communicable colours, 
he succcedetl in producing artificially on the sirface of calves- 
feet jell}/, that had been boiled for a considerable^ime. This 
surface was covered with corrugations; hut totally unconnected 
with these corrugaticjns, he discovered, with a powerful micros- 
cojK?, tile same minute grooves which exist in mother-of-pearl, 
and they were so near one another, that some thousands of them 
must have been contained in a sino-le incli. Tliese <rrooves 

JT' O 

were completely in\i^ible to the unassisted eye, but llicy gave 
ill a very distinct manner, the colours of mother of-pcail. 

Mr llartoii, of the Mint, a gentleman well known for Ills in- 
genuity and his mechanical atlaininents, has recently conceived 
tlie hnp))v idea of ornamenting steel, and other articles, with 
tlic colours ol‘ striated surfaces, and has secured, by patent, the 
exclusive pri>'iIoge of apydying this principle to practical pur- 
poses, 'I'he excellence of Mr Bari<m'’s engine has, no doubt, 
enabled him to ext‘ciite this kind of w(»rk, with a beauty and 
lirecjsion which no other j>eison can hope to imitate. The engine 
Mliich he iise^i was given to him by his father-in-law, the kite ee- 
leliraltal Mr Harrison. It was constructed by Mr Harrison 
himself, and its meVilN deperul cliiefly on the beauty and correct- 
ness of the screw ; the apparatus for cutting which, by an ex- 
cellent inclined jilaiic, also aecompaiiied the engine. The plate 
in the screw is not divided higher than the SOOOdth part of an 
inch; but Mr Barton lias drawn divisions on steel and glass so mi- 
nute as the 10,0()()dth jmrt of an inch. In drawing lines of 2000 


• Dr Brewster also succeeded in ammunif'ating the rolours fron} one pi$ce of' ju«*r 
to another piece of and from this second piece to a third f)icce. By a liltfc 

precaution, a sunk impression may, upon the same |)rinciple, I>e taken from a uaje 
seal, upon another ])iece of wax ; and this may be used, for a long time, to gi\e 
impressions nearly as distinct ns the original seal. If the piece of wax to be used 
is hardened with lac, it will last still longer. 

voLivnr. NO. lo. januaky 1823. 
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in an inch, Mr Barton often leaves out orw line intentionally; aiul 
one of tlie greatest proofs of the stability of the engine is, that 
after having taken off the brass table, with the work upon it, 
(when the omission is distinctly |x.Tccived), he can restore it to 
its place, and introduce Ha; line, without its being cUsiifiguuh^ 
able from the rest 

In applying the principle of striated colours to ornament 
steel, the effect or pattern is produced upon the polished surface, 
by the jtoiift of a diamond, so that cither the whole, or a part 
of the surface, is covered with lines or grooves, whose distance 
may vary from the lOOOth to the 10,000th of an inch. When 
these lines are most distant, the prismatic images of the candle, 
or any luminous hodv, seen hy reflection from the polished sur- 
fici', aie nearest one another and the common colourless image ; 
and when the lines arc least distant, the eoloured images are 
farllicst from one unoilu^r, and the colours are most vivitl. 

In day-light, the colours produced by tlu'se minute gix)oves 
are scarcely distinguishable, unless at the boundary betwenm a 
dark and a luminous object ; and we c()ueei^'c that their bril- 
liancy will be very much impaired, even Avith artificial lights, 
wlicu they are dis[)crsed by the inteiposition of globes or he- 
mispheres of ground glass. 

Ill sharp lights, liOAvever, and particularly in that of tlic sun, 
tlie colours shine with ex'lraordinaiy hrillianey, and the play of 
tints Avliich accompany every luminous iniage, ^caii only be 
equalled by iheir matchless exhibition in the reflect ions of the 
diamond. The surface of line steel, therefore, when grooved hy 
such a skilful hand as Mr Barton\s, is peculiarly fitted for imi- 
tative jewels, and other articles of female dress; and we have no 
doubt, that it will find an application to many other purposes, 
both of use and ornament. 

The divisions which Mr Barton most commonly uses for his 
metal ornaments are isJOOO to an inch ; hut when the material is 
good, his engine enables him to divide to 5000 and 10,000. 
When the lines, however, arc so close, the labour is very great; 
but the beauty of the work is generally a compensation for the 
time bestowed upon it, as the strength of the colours increases 
with the number of lines. The depth of the line, Mr Barton 
finds to have a great effect in producing hrillianey, owing to the 
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increase in the quantity of reflected light ; and he is, in some 
measure, enabled to judge of the depth, by the faintness of the 
reflected image of his eye, when looking perpendicularly at the 
steel ; until, at last, by totally removing the original surface, in 
consequence of the edges of the cut meeting, the whole surface 
looks black, and the eye is no longer seen. 

Since the preceding notice was written, Mr Barton has had 
the kindness to favour us with various specimens df the orna- 
ments executed by his engine, and high as our expectations 
w^ere, we confess they were greatly vsurpassed by the w ork itself 

Some of the specimens are struck from steel dies, containing 
tlie grooved pattern, and it is singular to observe the perfection 
with wdiich the impress of such delicate work has been con- 
veyed. 

In one of th(‘ })attcrns oti jioiislied steel, a spiral line, begin- 
ning at the centre, advances to the circumference of a cii'cle, 
tIIis o1‘ an incli in diam(‘tor, each coil of the spiral keep- 
ing at the distiince of about of an inch from the one ad- 

jaeent to it. When the eye, licld close to this specimen, views 
a lightetl candle* relkr.tcd from the grooved surface, it appears 
'iLirroinich'd with a series of the most brilliant concentric rings of 
coloured light, passing into a sort ol' tinted radiance of exquisite 

When these, iinmite grooves were drawm by Mr Barton upon 
rock-ervstal, he was suiqnised, iq)on taking it from the engine, 
to ])eirelve no ti aee.^ v\ hale\er of his wwk. The lines, indeed, 
me so tine, that it is inijiossible to discover, even liy the aid of a 
micixjseope, any roughness or diminution of polish, altliough 
its whole surface is covered with grooves, in two directions 
ti‘aiis\ersc {o each other, and at the distance of the J2000lli part 
of an inch. The moment, however, we expose it to the sun, or 
the light of a candle, we discover the existence of the grooves, 
from the faint prismatic images on each side of thet^andle. 

We trust that ]\fr Barton’s ingenuity will Ije amply rewarded 
hy the jniblic taste ; and the only regret we feel is, that lie 
should have taken out his patent, before Mr Wrottesley’s bill, 
or some other cnactm^mt, shall have secured to inventors, the 
just adyantage of their labours, and put an end to that fallac 
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cious system of nominal privileges, which hasa-uined so many 
ingenious and enterprising individuals. 

Edixburgii, } O. 

Dcccviber 2. 1822. i 

Aut. XXII, — Journal (f a Tour to the Coast of the Adrlaiic 
Sca^ anil (o the Mountahes of Carniola^ Carinthia^ Tyrol^ 
Saltzbur^, and Bohcm}a^ undertaken chief tj zeith a view to 
the Botany and Entotuohgy of those countries. By Dr Da- 
vid Urnmiy IIofpe and i)r IIenjiv Hoiixsciii ck. Con - 
iainhi^' the Ed'eursionfroiti the Fiehtclherg to Istria. — Ratis- 
bon 1818. 

' were favoured by the authors of these interesting tra- 
vels, \\ilh a copy of tlu‘ir first volume, as soon as it was })u]j- 
lisliecl. A translation of* it into Knglisli was prepared, and 
w’o only waited for die two other volumes, whlcli the travel- 
lers had jmniiised, before oflering the \\hol(‘ to ihc natura- 
lists of our own country, in a language mort' familiar to them 
than that in which the original had apj>eared. In this agree- 
able expectation we have been disaj>pointed ; the numerous 
avoc.ations of the authors preventing tliom, as we have late- 
ly learned, from continumg at present tlieir publication. Much 
as we regret this circumstance, it is y(‘t a isatisfaction to 
know that Natural History continues to be the object of their 
pursuit, and that their whole time is dedicated to the furthe- 
rance of their separate and favourite branches of it. 

In order that what is already published of tlicse Travels may 
not be wliolly lost to the British naturalist, we shall in this, and 
some of the succeeding parts of our Journal, devote a portion 
of its ]>ages to an account of its details. The scientific infor- 
mation which it contains will instruct, while the narra^ve of the 
excursion, written with a degree of zeal and to 

to be fully felt, imist be {lerused in the origitial'^i^uage, and 
the scenes of which arc laid in a country very little known to 
British tourists, will excite, we cannot but think, a considerable 
dc^grex? of interest in our readers. 

Of the travellers themselves, it may be sufficient to observe, 
that they are advantageously known to the scientific world, by 
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their botanical acquirements. Both are considerable contributors 
to the Boianiatthc Zeitung^ a periodical work which contains 
Treatises, Reviews, Extracts, and new information relative to this 
science, published by the Botanical Society of Ratisbon ; and 
they have also, if wo arc not mistaken, edited conjointly, speci- 
mens of their discoveries made during the tour in question. 
Dr Hoppe, who resides at Ratisbon, has, notwithstanding his 
advanced age (which, together with his highly respectable cha- 
racter, has obtained him the title of the “ Nestor of German 
Botanists), undertaken several extensive alpine journeys, in search 
of the plants of his native country. These he has made known 
to the public through the medium of his Botanischc Taschen- 
burhj for the ycar^ 1790,-91, &c. ; of his Herbarium vivurn 
jdantaruni rariarmn prascrtim a/j/inarum, 4 cent, in folio ; 
and particularly of his beautiful Decades of s)>ccimens of Ger- 
man Grasses, which arc now in the course of j)ul)lication. 

Dr Hornschuch, the favourite pupil of the venerable IIoj)pe, 
is Professor of Natural History in the University of Griefswald, 
a town of Ponu'rania, on the shores of the Baltic Sea, and has 
tile cliarge of the iiotanic (Jarden lliere, establislied by the 
Prussian Government. (Vyj)togamic plains have occupied much 
of this gentleman's attention, and liis history of the two new 
genera of Sfj6ii/l}u?n and Voitia^ his .recount of some foreign 
mosses in tlie Nora: Phifs'icn' BeroUfienses^ and his Memoir 
upon the propagation and metamorphoses of the lower orders 
of vegetables, puhlislied in the Xova Jeta Physieo-Mcdica 
Acad. Cas, Lcop. Car, Nat, Ciniosorum^ shew liim to be per- 
fect I v master of this subject; add to wliuh, in companv with 
the celebrated Dr Nees Win b'senl>eek of Bonn on tliellliine, he 
is eonsideiahly ad\aneed in the publication of a (ierman Museo- 
logia, the appearance of which the lovers of* tliat beautiful fa- 
mily of j)lants are anxiously and almost daily expecting, 'j'he 
preface of the work which we are about Xo notice, commences 
by an npology for the plain and simple style of the nar- 
rative, which is professed to be chiefly written for the per- 
usal of travelling naturalists, and goes on to acl;now ledge, witli 
grateful feelings, the assistance which the writers received du- 
ring their journey, from many individuals, several of them men 
high in rank and in literary reputation. The remainder of the 
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publication is given in the form of letters, the first of which is 
dated Gefrecs*, in Upper liayrciith, 22d January 1816, and is 
devoted to an account of tlie plan of their expedition, and their 
preparations for it. 

We intend, to-inorrow morning, to commence our pedestrian 
tour, proceeding from this place by Ralisbon, Saltzburg, Klagen- 
furt, and I;aybach to Trieste, thence making various excursions, 
according to circumstances. Trieste will be for some time our 
iiead ([Liartirs, whence we shall go through Istria to the Cape 
of tliat nam(‘, to Firmie, tiver Monte Maggiore, to Pola, Pa- 
r(‘ii/o and Pirano, thus passing the spring in a country which 
the celebraU’c) Professor Host +, who was born at Fimne, lias 
called tile Paradin^ of Flora. Our journey will be continued 
diroiigli Diiiiio, iMoiitfaleone, Aqiiilea, (b‘adiska and Gorz to 
Istria, thus skirtino a jiart of tlie ]>roviiices of Friaiil and Oar 
niola, and proceeding over tlie momneeus of ('ariiithia and ^J’\- 
!ol t(» IIel!i<r('nMut and Gaslein, wlierc v>e shall aLt.fm rest. AVe 
shall llionce return bv Salt/.lnirg, and the leniiiniition of oui 
expedition be celebrated at Pryzezina in bohemia, iJie seai 
of Fount bteriibenr'l, v ho lias alrexidy given us a most eonhai 
invitatioP..'” 

Put, in ord('r that m,iy not commence our tour quite* 
unpiTpared , wc* have pa;sed a m.onlli here (m ^^Gefrees) wilii 
our excellent friend and iiaturaii^ AT. Fuiick |l, apothecary, eii- 

* \ iimull towi) in the Jtavari.in Stulfs, a lew miles north ofB.ivreuth Eu. 

*r Now* resident at Vienna, author ol tliose admirable w'orks Gramum Amtria- 
ra and Flora Austriaca^ and who, v\o hen/, is oeeiipied now with n work <>a the 
Saiircs^ in the same splendid st)le as the lir^t named one on the gia^ acs. — i'.D. 

(.’ouiit Sternberg is the author of the best monograph of the geniw SdAifratj^d 
that has ever jet been written. Th.'. woik is pulilished on a folio si/e, witfi n\'.. 
mcrous excellent plates, and is entitled Itwn^io SnxIJ'ragarimi iconibus illustratu ; 
but, since the pe/iod of its appearanc e, I BIO, so many new species have been dis- 
covered, that it were much to be wished its author would gi. e us a ^uiiplcment on 
tne f>ame plan. The Count is favourably known also to the geologist as well as 
the botanist, by the publitatii/n of bis ViTsuch Hncr ^to^^t-oslkck-botuai^rhen darntcl- 
tunt^ di" Floia do' I'orrvcitty iikcw'ise in foho.— Ed. 

H An author vvi ll known hy the jiublication of the Cri/ptojramic Plants of ihr 
FiclUclbcrg^ ill se\tial (juarto fascicuh, and w'ho deserves to be much more so h\ 
,lrit of In. nvKt'‘^tf or as h^' c^'-'sevhes il A P'nliU Ilcibanino to be rr; 
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riching ourselves with his experience, gained by travels in the 
Fichtelberg aill the Alps of Switzerland, and Saltzburg; examining 
his collections of subjects of natural history, and making especial 
use of that part of his library which relates to the sou thcvii borders 
of Germany. Thus we have become familiar with the w ritings of 
Scopoli, Wulf and Host, and with the TravcU oi Seenns and 
Schwaegrichen. But the works of the greatest value to us 
werc the Flora Germanica of Schrader, which, asli^ w^ell known, 
and, fortunately for us, includes the plants of Istria, and Sturm’s 
German Fauna^ ^hich contains tlic Coleopterous kiseds of 
Carniola, and of the southern shores of Germany. These valu- 
able aids were not only closely studied by us, but, along with 
Host’s Flcrra Austriaca^ llfJiling’s Deutschland^ s Flora, (third 
pari), Willdennw’s Cariccs ioul Schiilt('s’ Travels to the Clock- 
ner, were consigned to our p()rtinautcaus.” 

Thus did pass many successive evening's in laying our 
schemes for our [irojvjsi'd tour, and in agreeable and useful 
conversation, which frequently became (juite enthusiastic. One 
of us would suddenly take from Funck’s collection a fine spe- 
cimen of the rare Carabiu Giffas^ to shew wiiat we had to ex- 
pt»ct; whilst another su ight out tlie figure ol‘it in l^mzer’s Faima 
Germautaty or Crndr'crs Knloninloi^iay in oriler to compare the 
inilMdua! vvitli its representation ; ard a third read the history 
of the insect /rom Srurnfs Trawls. Then would we behold in 
anticipation a whole regiment ot tiie rare Carabi, \vliich are pe- 
culiar to the SiunJicrri parts of Germany, such as C. cdlaius^ 
Crciiizeri Geiinari^ cmari^inatiis, obloiigus, calc not its ^ &c. ; 
and would wish ourselves inuneduitcly in the w'oods ol Istria, 
that wx‘ might in reality capture tliese entomological treasures.’" 

Other hours were dedicated lo Flora, when the plants 
seemed to pass; Udbre us in review. Thus, when VVutf relates, 
amongst other particulars ol the Eupkorbia Cluirattus (l\cd 

^ ^ 

p/oyerf in Bikamcol ExcuiitiQiLs, UayreHlh^ 1820. This admirable consists of 
sixtv loose leaves of small 8vo. pajxfr, divided on one side by lines into as many 
partitions a* there are mosses of Ciermany, and in each is placed a specirnein with 
the name of the species. These arc accompanied by a small descriptive book in 
j.atin ; and the whole arc inclosed in a case, which scarcely occupies more roens 
uj the piK'kcl than a common pockctUiook. 
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Spurge)^ habitat maxima in copla prope ContoveUo inter 
Tcrgesium et Duinum^ infra rupes mare spectantcs^Jlorens pru 
mo vcre^ grata spcctncnlo oh Jlorum multiiudinemf we were 
immediately transported in our idea to those delightful coun- 
tries, collecting their botanical rarities under a brilliant sky, and 
directly in viewof the Adriatic sea : fully entering into Schwaeg- 
richen’s expression, every one at Trieste speaks with rapture 
of Flora’s lovely spring.” Our feet seemed spontaneously to 
move, as if we feared, by every moment of delay, that we might 
lose the proper season. Thus were w^e amused at the residence 
of the excellent Funck, who, unable himself to quit his occupa- 
tions, and join our j)arty, was only consoled by the conviction, 
that in all our excursions the enrichment of his collections w'ould 
be borne by us in mind. 

The time thus spent in the agreeable antieijiatiou of our 
journey will not return to us ; but its memory will remain as 
long as wc exist. May the fulfilment of our intentions prove as 
happy in reality as it has done in prospect; and when possessed 
of tile treasures which w c expect to obtain, may tiiese contribute 
to the extension of the knowledge of Natural History! Thus 
will the pleasure lie continued to us, and we shall not envy 
those individuals who cannot enter into our feelings. Quim- 
portc iraillcvrs aux snenQ/^s naturdlcs (pa hjacs Hoges^ ou qucL 
ques critiques dc plus? Lc Naturalisic derou(\,fntramc par 
son ctoilr, par scs gouLs^ scs pcuchavs^ sc irouve sonveut irritcy 
proxvguv viernc par Ics obstadeSy c! j)cr Jlaitc par les doges. Lc 
siicceSy la. vcriUy sculs lc soiitlcmicnt : il poursuil sa carrii rc\ et ne 
doit redout cr ni lc blame ni k ridicule dts ccrils parasites!'' 

VlIvLARS. 

Buqrruth, January — We lane commenced our tour, 
and liave already }n"oceeded five leagues. The fancied alarms 
of fatigue from long niarchey over liigh mountain.^, in the dejith 
of wnntcr, of dangers threatening us hy day and by niglit, of 
avalanches ifcat w ould bury us alive, and wolves that would de- 
vour us, suggested by tlie anxious afleetion of our friends, as 
fibout to surround us on every side, have all vanished.” 

The weather is clear, the snow-paths very good, and every 
thing corresponding to our washes ” Even in the ca«5c of pas!»- 
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ports, which are so troublej^inie in the little principalities of 
Germany, our ftravellers had their difficulties removed by the 
friendly aid of the superior officers. On the following day they 
reached Thunbach (6 hours), on the 25th Longfeld (9 hours), 
where their fare was miserable, and straw . served them for a 
bed. According to their own account, however, they slept well. 

The pedestrian,” say they, “ never can meet with an intoler- 
ably bad lodging, cither on the hills or in the plains ; having 
hunger, which is the best cook, and chearfulness and fatigue, 
which are the grand requisites for sleep.” On the 26th they 
reached llalisbon, a long stage of 13 stand, and passed three 
days among their sci^mtilic friends resident in that place. 

On the 29th they arrived, after a w'alk of 9 hours, at Strau- 
bingen, having, as they journeyed, been favoured with a distant 
view of the rich country on the banks of the Danube, the moun- 
tains and woods of Stanf, Sul/bach, Bach and AVoerth, where 
these naturalists had formerly wandered in search of plants. 
Straubingen, happily for tliem, afforded an excellent inn, a cir- 
cumstance which calls forth an observation, to the truth of 
winch most of our botanical friends can testify ; that, although 
travellers in pursuit of objects of natural history, can accommo- 
date themselves to every situation, and, under all circumstances, 
i.in shelter themselves under the mantle of content; yet, that 
when they meet with good entertainment, they know how to en- 
joy it like the rest Of mankind.” 

On the SOth they proceeded on to Seimbacli, again 9 hours, 
leaving at Eiterholen the Vienna road : passing the Iser below 
Landau, and there, entering a mountainous tract of country, 
tlicy gradually ascended to the snowy regions of the lled-Stad- 
dier Taueinis and the Loibets. 

Marchl (S hours) received our travellers on the 31st of Ja- 
nuary, their track liaving lain mostly through an alpine coun- 
try, where the pine-trees, laden wltli snow, presented a striking 
appearance. On the 1 st of F ebruary they crossed the. Iser, and 
entered the territory of Saltzburg, where a different scenery, 
truly alpine, its inhabitants peculiarly dressed, and speaking a 
dialect distinct from any that they bad yet witnessed, excited 
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their attention. On the evening of that day’ they arrived at 
Lauffen, having performed 10 hours. ^ 

Saltzbnrg^ Feb. 9. — Wc have at length reached the famed 
city of Saltzburg, and thus arrived at the second head-ejuarters 
which we have pro{>c)sedito make on our journey. Klagenfurlh will 
be our third, Laybach tlic fourth, and Trieste tlie fifth. We 
set out this morning with our wonted chearlulncss. A clear 
sky, delightful pr!i>[)ects, and well-trodden paths, are in thorn- 
selves capable of conveying happiness to minds predisposed 
contentment. It is ^ jour ti* /?/:', and an interesting circum- 
stance occurred to us : for as we M ere following each other 
along t!\e sno'w-r)ath, the foremost of us suddenly stoppixl, 
and immediately eoinniunicated lo iho^e behind him, his own 
sensations, on seeing \vntten, in beautiful Genuart characters, 
upon the snow, that most perishable of all elements, llit words, 

Let nothing iroithic thee?'' These were destined by tlie haini 
of a mistress, for the eyes of her lover, who wat; lo follow ; and 
they were not lost ujxm us; lor we deelared tlnit they slionld 
serve for a motto to us, whenever any thing occur thai 

would be likely to riiftle our tempers At SaltzhurglKden, the 
stage which immediately followed, we fouru! a very obliging 
hostess, who kindly prepared thc^ c-dfee vie had bcfuighl w’itl< 
iis ; but w ho, except foivhe bread and cream, would absolutely 
take iK^tlnng. Here, therefore, Ave hail no c;ecaaiop which could 
cal! forth the use of our motto.’' 

Three days wore devoted to Sailzbure\ and. to visiiinjj^ ?J. Ilin- 
terhuber, Professor of'Polany, and II. Mi.TaJiofer w ho pre-^ 
sented MjVI. Hop])e and Hornschuch Avhh many rare ul[iine 
mosses from the vicinity of Saltzburg. Nor should the name of 
M. Doestser of Noimthal be omitted, a good botanist and che- 
mist, who is^ always ready to shew hospitality lo the travelling 
naturalist, and at whose house Funck, Martins, and Hopjx; 
have frequently sojourned, when on their excursions to the 
neighbouring mountains. 

On the 4th of February the travel! ei*s approached the Unters- 
berg, which, notwithstanding the wintry garb in which it is 


Aftci ^^hom our Carex MicUchol'cri i*; niimtd. 
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clothed from head to foot, we cannot withstand the temptation 
of ascending, '^cven during the present inclement season. In 
proceeding thither, when you go forth from the new gate ^f 
Salti^burg, and look tow^ards the south, and see before you the 
whole nangc of moimtains in their white gala dress, their sides 
clotlted with pine forc'sts, also the lofty Gohl, you will bclmld 
indeed a magnificent sight, and confess that the situation of the 
city of Saltzburg is singularly beautiful.'’*’ 

“ The kind people at the Stone-bridge of Untersberg recei- 
ved us in the most friendly maimer, and invited us to dine with 
lliern. In the afternexm we hastened to the Princi’s Well, to 
see this f tmoiis spring in its winter-attire. Hitherto wc have 
Ix'en directing our attention to tlie romantically g;raRd and sub- 
lime ill sct'nery, enjoying the sight of the beech and maple trees 
loaded with snow, and of the torrents rolling over beds oi* va.st 
stones. Eut now wc* nuist examine itr. smaller de*tnils : Cum 
omnia circa nos torpescunt ci hmguc' cant, cum fluinlmi rigent, 
nemora silent, campi latent nivibus obrccti, ubique lucliis, re- 
run! facies decolor ct ti’istis nHMlis imago; musci inter \egeta- 
tionis niinas emerpfntes et scTiceo colore lulgenlcs, riipes ct la- 
pides obduciuit.'*’ 'Fo the truth of litis, the steep face of the 
rocks now bor<' witnt-s. Here, among otlier mosses, wt i'ound 
!hiMram‘ia (Kclrr’uma^ Nnirra Toriula iorlucm^ and 

Muiiim (Ih'yum ) rosirnfi/vi, all in the finest stale of fructifica- 
tion. The soft bed of the spring presented us with another 
spectacle, for it w as entirely covered w illi large specimens of the 
rare Gipnnostoimnn (ujuaficm/i of H(‘dvvig ! Wliat botanist caii 
liave an idea of our pleasure at this glorious sight ! Often had 
wx* regretted our inabilip/ to behold, like llohde, the celebrated 
fountain at Vaucluse the favourite spot of the po.t Petrarch, 
and there to gather the Gyvimstonmm aquaticavL Now we 
have met with it in a spot which may be supposed lobe of greater 
interest to us even than Vaucluse. ^ 

This was llie firr.t botanical harvest that we had made in 


• No where docs this chamiing moss grow in greater jJenty uiul })ejfectic)n, 
than at the fountain of Vaucluse, whence uc ha^c lumicioui! sreumen.s ~ I! o, 
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Ae present year, the first specimens that we had added to our 
collections, and, what was still more important, thk plant in que- 
stion was also an addition to the Flora of Saltzburg. As, how- 
ever, nothing is perfect in this world, so our beautiful moss is 
destitute of fructification, a circumstance which may readily be 
accounted for in the extreme coldness of the water wherein it 
grows. For without warmth it cannot fructify. In this spot, 
inviting to ;U3 on many accounts, we remained so long, that 
night came upon us before we were aware of its approach. As 
a matter of necessity, therefore, we accepted the friendly offer 
of Councillor Storck, and slept at Glaneck.” 

Saltxhurg^ Feb, 5.— Dr Storek and his excellent family 
shewed us great kindness, and gave us letters to the inhabitants 
of the mountains. IVe were invited by Mr Doestter to dine 
upon roasted beaver, and, what gratified us still more, we had 
the opportunity of inspecting, through the kindness of M. Fjc- 
set, his zoological calVmet, which is highly interesting, and con- 
stitutes one of the objects in Saltzburg that no stranger should 
omit seeing. This gentleman made the collection for himself, 
but it now belongs to government, and is placed in the great 
hall of the College, where, under the superintendence of M, Fas 
set, it is continually increasing. It contains all the quadrupeds 
and birds that arc found^in the district of Saltzburg, preserved 
in the very l)est manner, and among them are many that are 
very scarce, and only sc'cn on the mountains.' It includes like- 
wise fishes, amphibia, insects, shells, eggs, &c., and plants and 
minerals have also lately been added to it. The whole docs ho- 
nour to the industry and aljility of M. Fa set, and the thanks 
of all naturalists arc especially due to the members of* the go- 
vernment, who had sufficient spirit and good taste to '-take pos- 
session of the whole for the benefit of the state.” 

Werjm^ Feb. 6. — Trichosiomum Early 

this niorning we directed our steps to the south of Saltzburg, in 
order to traverse the narrow mountain passes of this country. 


• Many of the letters are thus headed with the name of some rare plant or 
some interesting object, which is intended as a motto to the letter, or as indicating 
its friitcipal contents.— Eo. 
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So striking was the scene before us, the immense snow>oovered 
Alps losing tbimselves in the blue distance, that we were tempted 
to believe, that a mountain view is as striking in a clear winter's 
day, as it is in 'summer. Hallcin, Kuchel, and Golling were 
soon passed, but it was otherwise with the rest of the road. Imme- 
diately behind the famous pass of Lucg, of which not a trace now 
remains, the vast blocks of stone which jut out of the softer banks 
of the Sail za, invited us to a closer examination, ,^nd we found 
them to be covered with the rare Trkhastomumjimiinaloides, in 
collecting the*fmest specimens of which, we spent some hours. 
This was again an addition to the Flora of Saltzburg ; and its 
discovery detained us so long, that day declined before we 
could reach our resting place. The moon, instead of the sun, 
was our guide; and, singly and carelully, we proceeded on- 
ward across v^ast mountains covered with dazzling snow. 

“ Foot efthe Tauern * {(Jnkriauern). — Gymnostormm, no- 
va xpcckn —We had a gcxid lotlging last night at the post-house 
of W erf ell, where the warm rtMim was particularly acceptable, 
and served to dry our clothe.s, which had been thoroughly soak- 
ed by the Saltza. The distance to Untertauern this day was 
not less than ten stund. We have crossed the Saltza, Kadstadt 
is behind us, and a solitary cottage at the foot of Iladstadt. 
Tauerii is to be our lodging to-night. Even to-day we can en- 
ter on our journal the ‘ nulla dies sine linea f or we found diat 
the perpendicular,* and therefore snowless, mountains of mic£u 
slate, which Iwuiid the lonely alpine road before Hiittan, har- 
boured a beautiful velvet-hke moss, which had hitherto es- 
caiicd the observation of museologists, and w hich must, there- 
fore serve to record our ardent zeal for botanical honours. 
It was a* new Gpmnoskmum f, which thus unexpectedly 
presented itself to our view. Our travelling bundle was in- 


• Tauern throughout Saltzhurg w>d Carinlhiii, is applied to cvno' hill over which 
a road or path leads. Probably from the Celtic word Tur, a hill ; and hence in 
ScottW. Tarn, and Tor in the south-west of KngUnd, n.uncly, a high rock.- Ed. 

* This has been published in Hooker's Slusci Exotiti under the name ofjni- 
ehangium //ornsrAwc/aV.— E d. 
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stantly thrown down, onr knives drawn fortlv, and wc assi- 
duously fell to work in collecting and filling boxes. So 
intently engaged were we in this agreeable operation, that tlic 
most profound silence prevailed throughout our party, save 
when one of us sliouteH at the sight of an unusually fine speci- 
men, The very passengers on the road expressed aloud their 
astonishment at our employment.*” 

On the Stlj. of February, these ardent naturalists commenced 
titeir walk over the Tauerns of Kadsladt. "I'lie weather was 
favourable, and the paihs excellent, except neat* the summits, 
wiiore the snow was loost'. Many a little detour did they make 
in searc h of nquallc mosses, at whicli, with the risk of having 
their fingers frozen, they arrived, bv delving away the deej^ snow 
at the margins of the rivulets. Tlicy contrived, however, to get 
T richosiomuri ripar'ioidcs^ FoniinaUs antipijretlca^ and 
niwf 7/puriUhL At the top of the Tauern is a little inn, and 
aljout an hour from it the church-yard, con.:)idered to l.>e the 
most elevated in Germany. Near this place was observed 
the br(K)k whore Miclil, the minister of Mauternsdorfl', itad de- 
tected the scarce Jtmciis caUancus of Smith, wdfich was a new 
discovery to the (Terinan Flora. In their descent lliey gathered 
specimens of tlie heauliful snow-white granular limestone, for 
whicii tliat couulry is celebrated ; and, after a I'atigiiing v^^ilk 
of eiglit hours, arrived af Mauteriidorli'. 

Seehach^ Feb. 9. — Tempom viulaniur^ fi;c. — The scene has 
changed. An ininicnsc quantity of snow has fallen during 
the night, and the same weather continued the whole of the 
forenoon, accompanied by a violent Avind. I^'or two good liours, 
in our way to Taunsweg, we bad to wade continually up to the 
knees in snow. Here, however, we w ere able to i\l‘rc'sb our- 
sc‘lvcs. We found a good inn^ and had letters of ret'oinmenda- 
tion from Counsellor Storek. Ferbaps we should have rcanain- 
ed here, although wejiad only gone tliree hours; but an- 
opportunity presented itself of continuing two hours fur- 
ther. The hostess informed us, that the peasants who bad 
[)/ouglit iron from Steir-markt, w'ould return with empty sledges. 
We remembered bow rapidly wc had descended a port of tlie 
Tauern upon sledges, and agreed to give a fair price for the use 
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of these to Ranted. When we were about to take our seats, in- 
stead of a sinic^e sledge we found three, but provided neither 
with a covering r^r straw. Each was drawn by one horse, and 
there was only on<^ driver to the whole. Each of us, therefore^ 
liad the privilege of driving his own obstinate jade, which on no 
account whatever could be made to go out of his usual pace. 
The carriage had nothing in common with our rein-deer sledges, 
but the construction of the under part of it. It is raised very little 
above the ground, yet it is sufficiently broad on all sides for you 
to l>e at your case ; and we were pt^rfcctly secure from breaking 
our necks. Still \vc could not continue this mode of travelling 
long, for we were almost frozen. We got out at Scethall, and 
left the countryman to proceed w])ere he would with his faro of 
10 batzen. It was no;v dark, and on no other consideration 
would we have slept here, '^fhe warm room was the verv bal- 
sam of life to us. But, on entering the dwelling, it was horrible. 
As 8(X)n as we had closed the ponderous door, it was as if wo 
looked upcai the true jjictiire of a den of thieves. The black 
walls were dimly lighted by some scattered chips of wood, so 
tliat wliat was in the back-ground could not be distinctly seen, 
or the many male cre!tiurcs in the room, two sat on benches, 
the others on tables ; their long uncut hair hanging down in 
front to tlieir elnii, and behind over their shoulders. Tlie biirn- 
ic.g fieads of thiar tobacco-pipes, to w'ihch no stem w'as seen, 
?‘tuck out of .Hieir ivunitiis like a second nose from among their 
long lank lock^ ol Iiuir, A Ivarge hat, with a very broad rim, 
overshadowed tlie wliole. The females were em[)loycd in spin- 
ning by the aid of the I’ccble light. Nevertheless, wc found them 
lionest and kind ]ieople ; the girls amusing us with their pro- 
vincial songs, which lasted till nhdniglil, \vhcn wc all betook 
ourselves to rest.*” 

Tlie road to Tiefenbach, which w’as j)assed on the lOth, was 
through a country w^ild and romantic, and the effect of llie 
scenery was heightened by the numerous pines and alders wdiicU 
were torn up by their roots, by tempests ; and by the wliole coun- 
try being covered with snow, whilst the brandies of the trees 
were completely bent dow n by itsweiglit. Slill, on the perpen- 
(ficulav limestone- rocks, the l)e:nitirul mrostomiim curviros- 
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trum was gathered, and whole flocks of siskf^s { FringiUa spU 
nus ) were seen feeding on the seeds of the This day’s 

journey was 9 hours. / 

Fnnn Tiefenbach to St Viet’s was 10 ho^irs. The country 
of Carinthia was entered at Fricsach, and an evident alteration 
for the >vorse was visible every where. ‘‘ W e have left in Bava- 
ria and Saltzburg a blessed country, with friendly innkeepers, 
good beer, and bread and cheese, and milk : of all which we find 
nothing here ; and what there is in the way of food, is bad and 
dear, notwithstanding the circulation of paper money. The 
wine, to one arcustonied to beer, is (juite unpalatable ; and we 
stopped for refreshment only once the whole way, namely, at 
Fricsach ; but here w e wore bauiy ofl‘, and w^ere frcfpiently 
obliged to recur to the motto, Let nothing trouble thee 
(3ur landlord invited us in vain, by a lengthened humorous in- 
scription over his door. 

At ncK)n, on the 12th of Febriiary, our travellers entered 
Klagcnfiirl, where their ])assports again occasioned tliem much 
inconvenience, and in the evening, enlercd Kohenlhal, they 
crossed the Draii, and slept at Kirsehenlheuer. 

NaomarliU Feh, 13. — The rcalk over the LoUd^ and en- 
trance ^nto Carniola, — The fatigue attending this day's excur- 
sion far exccedtxl all former ones. W o have crossed the Loibl, 
which is a second lladstadter Tauern, but surpassing it l)oth in 
the length of the way, and in the heiglit wl* thf* {)asscs. We 
took a second breakfast at a small public-house, wliere one of 
our party, fourteen years ago, resided for three we(‘ks, for the 
purpe^se of lx)tanizing on the mountain ; but the old ])eopIe 
w^erc dead, and new faces supplied their place. U[)on the high- 
est point of the hill is the line of separation betweeif Carinthia 
and Carniola, and wo entered this latter country wdlli some 
anxiety; for we had not heard much in praise of the inhabitants 
of this remote district. Their hospitality was untried, and their 
language imliiiown to us. Nevertheless, wo found tlie people 
e\ery where move their hats to us, saluting us with the Christ- 
ian salutation, in the language of Sclavonia: Gualem Jesus 
Christus. A party of natives going to a wedding, in an open 
sledge, shouted aloud, as soon as they j)crceived us. 
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Under thes^ igrccable impressions, we reached Neumarck^ 
where it appear^ to be iioliday ; and the whole place was filled 
with carriers. iVo travellers, who were here before we arrived, 
assured us, that they could not, any where, procure a lodging. 
Wc were, therefore, agreeably surprised to find,’ at the inn, to 
which we had been recommended, a good warm room, and a 
hostess, who addressed us as welcome guests, in the Gcniian lan- 
guage. Wc had even the luxury promised us (which had long 
been denied us), tluit if we would take off‘ our shoes'and stock- 
ings, we should have them cleaned and washed, and ready for 
us early the next morning." 

Neumarekl is inhabited bv people who are employed as la- 
liourers in the neiglibouring iron- works; and it is a great ren- 
dezvous for carriers, who, by considerable exertion, convey 
g(K)ds to the toj) ut' the Loibl. Men*, tliereforc, is good hire, 
and gixjd wine provided, and as, in addition to this, the music 
struck up in the evening ; and as the beauties of Carniola offered 
their hands for the dance, the I'ichtelberg botanist (although 
much fatigued by a walk over the mountain of 8 hours) could 
not do otherwise than join in it. 

Lajjhach^ Feb. 14. — The valk to-day amounted to 10 
hours; that is, four to Krainburg, three to Zwisscheenwasser, 
and three to Tiaybacli. ('arnioJa presents a beautiful tract of 
country, the valh’v wide, intersected by ^‘harming rivers. The 
j)lains, now coi^-nd with snow, would appear to offer in sum- 
nier fine corn and meado\\ -lands, wliilsi the distant mountains, 
clothed witli (‘vcrgreeiis, and llie numerous slirubs by the road 
side, must affi)nl im e\ccllent held for the entomologist. 

“ Oherlaifbacb., Feb. 15. — llcfore (juitting Laybach, wc paid a 
visit to llaron von Zoys, a name which is commemorated by the 
mineralogist in the Zoysll, and by llie botanist in the Zoysia. 
The old man r(‘cei\'cd us in his wheel-chair with great affabili- 
ty, and entertained us, for some time, in relating such things as 
had reference to our journey, and ])articijlarly with the natural 
history of this and the ncigbouring count l ies."’’ 

Here our travellers wen* made acipiainted with the great 
difficulty tlien* would Ik* in getting to Trieste, as the roads were 
vor. vin. NO. 15. jancaky 18J25 
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blocked up by the immense quantity of snow, tjiat had fallen,-— 
greater than was ever before known. Neve^eless, they were 
not deterred from their enterprise, but set yjut, and reached 
Oberlaybach, 4 hours, in the evening. I 
« Prewaldj Feb. 16. — A ride in a Carniom sledge. — W e have 
to-day travelled over a tract of country of 12 hours in ex- 
tent ; which, for the quantity of snow, might vie with Siberia in 
the deptli^^of winter. 

We were comfortably served in the post-house at Upper 
Laybach ; supplied with regular supjX'P, and we slept in gt>od 
beds, in a well aired room; for whieli, houe\er, we paid, includ- 
ing our breakfast, 4 florins ;md 12 ereul/ers of our money. 
When we were within 2 hours of UpjKT Lay l>ach, we found 
traces of the snow-alornis of* which we heard yesterday, sueh as 
were never known in die nieinorv of the oUle.it man ; and \v(‘ 
ex[)ericnced great diflieulty in walking dinaigh the deep snow. 
The accounts we had of the slate of the roads between that plac e 
and Prewald were still v.orse. We, iherc'fore, gladly embraced 
the 0})}K)i'tunily which chanced to present itself, of' ))iweeding 
for 3 jxisis in a return sledge, whieli had plenty of straw and 
a woollen covering. For 3 florins, witli the aid of two small but 
swift horses, we had a ride in a sledge of tlie country tlirough 
Loit.^ch and IMaidna to Adlcr.sberg, where we arrived sufficient- 
ly early in the after 11(9011, to proceed witliout much fatigue to 
Prcwokl. During thi.^ ride, we travelled continvally over a road 
of deep loose snow, with liigh banks of snow on each side of us, 
presenting a most remarkable scene. Nora Zembla could ex- 
hibit nothing of the kind more extraordinary. The villages l)y 
the road-side v/eie buried in snow ; and nothing hut their roof's 
could be discerned. If Plaulna, situatedin a level country, of- 
fered SO singular an aspect, how much more imyiosing was the 
view of tlie lofty range of die Adlersberg, which we reached by 
a serpentine road, made with great art. Many hundred men 
were employed in clearing these roads, and w aggons and sledges 
were here and there buried in the snow . Men and cattle wen' 
found frozen ; and, amongst others, tw'o soldiers standing up 
right, with their arras in their hands. At Prewald, wc found a 
great number of men and (carriages ; and we counted ourselves 
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fortunate to havo*, obtained shelter, although we had to occupy 
a straw-bed, in ri^mpany with many other ti*avellei s.*” 

‘‘ Trieste^ /Vi., 17. — From Prewald to this place we were able 
again to walk, for fjhe high wind had sufficiently dispersed the 
snow on all sides oi the barren rocky plain. Instead of the lofty 
Loibl which we have left bcliind these two days past, we have 
had the Monte Nanus, well known to botanists. 

We experienced several changes of climate, in*j[ walk of 5 
hours to Sessano. At first, the weather was jierfectly calm, with 
a clear atmosphere. The nearer, however, we came to Sessano, 
the more lowering the sky became, till at length the black clouds 
discharged themselve.s in long continued falls of snow. This 
slormy weallier, w hich lasted for more than two hours when we 
wi^re close to Trieste, formed a striking contrast to the descrip- 
tion v^]lich had been given iin of the mild winters of this city, 
and made u^> entertain I’ears lest wc should have arrived too 
early for the s])ring-flowers. 

From Sessano, wliere we dined, we proceeded S hours to 
Obschina, where wi* w’ere i^bfiged to show our passports. 

We had now a gradual ascent before us, from the summit 
of which, we were to distinguish, for the first time, the long 
w island for Tric'ste, (the country where the Citrons blossom,) and 
the mighty surface of the Adriatic Sea. For a length of time, 
we advanced at a very slow pace, as if to enjoy the pleasures of 
,*mtici})alion, w iiieli IJaron Von Seenns, bv his travels into Istria 
and Dalmatia, had taught us to expect. At length, when W'e 
were near the top of the hill, curio.^ity triumphed over these feel- 
ings, and each hastened forward, striving to be the fii'st to enjoy 
the majestic prospect, Wc were, indeed, astonished. We had 
often vicw'ed from the summits of high mountains, large tracts 
of country, wiili fertile meadows, rich corn-fields, and numerous 
villages ; but such a \ ista of a vast extent of water, melting in 
the distance into the liorizon, of numerous ships in the harbour, 
forming as it were a second city to the |noiid Trieste, w hich wc 
wxTe alwiit to inhabit for some w eeks, and the vegetation of whose 
neighbourhood wc were to explore, wc never before belicld. 

“ Hence to Trieste was a continual and steep descent for more 
than a ({uarter of an hour. This hill is exeessively fatiguing 

i > K 
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to the cattle dragging the heavy loaded wa^Mis from a great 
commercial city, 

“ Here, then, we havc‘ arrived at one of c^r first main j)oints 
of destination, after having travelled a distiyice of 170 hours in 
the space of twenty-or j days/’ 

“ Some days were occupied by our travellers, in delivering 
their letters of introduction at Trieste ; in securing a convenient 
lodging, iVhich they did at Hundsherg, a short walk from the 
city; and in preparing materials for collecting and preser- 
ving the various spt'cimens of natural histor> t^diich they hopc‘d 
to obtain. Still more time was lost by the badness ol the 
weather, and unusual lateness (»f the season. The almond-tree, 
which usually blossoms* at Trieste in the middle oi the month of 
February, was now scarcely in fiovua* at tlte latter end of it. 
In tlie market, indecnl, were some hyacinths, violets, narcissuses, 
and jon([iiils. Our authors employed a part of the time the\ 
were thus detained, in writing, for the benefit of otluT ped(*strian 
botanical tourists, an account of the dress which they WDre upon 
their excursion. Linmi'us did not disdmii to employ his |X‘n on 
a similar subject ; atul, if the two accounts he ctanparc^d, it will 
he seen that, in point of eon\enienee, if not of cleanliness, tin 
nnder-dress of the (rcitnan naturalists is to he ])referred to tin 
leathern breeches, round w ig, half shirts, and false sleeves of thi 
immortal Swede. 


“ A pair of new, woven, mixed-grey eexMon s*a>ckingr> is an cs 
sential article. They are loosely tied under llie knee, with elas- 
tic knitted garters, fastened by a loop. An under w^aistcoal ol' 
wool, knitted, or of I^nglish flannel, must go omt tlie both 
Long linen drawers, extending to the ancle, and there fastened 
by a broad ribband over the stockings, and hiitlopc^d above, to 
the waistcoat, to [m'veut tlwMi* falling down, logelher wnth a co- 
loured lU'ckclotli, form the entire oi' the imder-tircss. This is nof 
to be t<aken off during the To/tofr journtyj, not even at night, and 
has the following impra-raiit ruhaiilage.^ : — W'e are protected in 
dirty beds front c<>iitagi‘iijs diseases, as well as from the attack^ 
of entoujological productions inhahiling such places. We have a 
warm covering in scanty beds and cold rooms, and lose no time 
in removing tliis part of llie dn'ss at night, or 1)y pulling 1 
on in n, ■ morning Imr dn upper dress, '.(ockmgs of tlu* s.un 
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malenals as those/fbniicrly described, and drawn ovi r them and 
the drawers; a ^^yir of strong boots, with nails or iron on the 
Jicels; a warm wint t waistcoat, and a second neckcloth ; pair of 
long and wide cloth small-clothes, covering the boots and part 
of the Avaistcoat ; a cloth coat, with short flaps ; and a spencer of 
the same, go over the whole. A winter cap, lined with fur, and 
proA ided with ear-lappets, is the ornament for the head ; and a 
pair of gloves of‘ similar materials, is c(*rtainly suited '*co the sea- 
smi of the year. 

This is a comfortable dress, and pnKil against cold, rain ant) 
wind.” 


f To hr amtiniu d. ) 


Aar. XXIII. — Ilistoricnl Acaytuit of Discoveries respecting 
the Thmblc Refraction and the Polarisation of Light. {Conti- 
nued from V'ol. IV. ]). 130.) 

Pkriod III. — Containing the Investigations of Bccraria, 
Martin, Ha'uy, Wollaston, and La Place.. 

C 

of our readers as have taken an interest in the history of 
the l\)lansation of Light, must have ascribed to negligence the 
dilay which has iakei: })kice in the progress of this series of papers. 
Having arrived at the'])eriod Avhich embnices the experiments of 
Henjamin Martin, we Avere desirous of olitaining copies of the 
Essays Avliieh he jiublished on this subject ; hut with all our di- 
ligence Ave Avere not able, o \ a(‘coum of tlieir great rarity, 
even to obtcMi a sight of them. Through the kindness, however, 
of Mr AVilllani Jones, optical and jihilosophicul instrument 
maker in London, avIio has transmitted to us cojhes of both Mr 
Marliifs Essays on this subject, aac are noAv able to re.sumc our 
labours. As these ])amphlets are extremely rare and curious, 
AA’c have thought it better to reprint them entirely, than to lay 
before our ryaders merely an ab-stract of them. 
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Sect III . — Account i^the Experiments o/^y Benjamin 
Maiitin. ^ 

The Ibllowinjv Pamphlet, which is publi^fied without a date, 
is entitled, An Essay on the Nature and wonderful Properties 
(^Island Cfystal, respecting its manifold and unusual Utjrae^ 
tiem of Light. By Benjamin Mautin. 

Island Ckystal is a subject of so singular a nature, that it 
has attracted the attention, and excited the curiosity and admi- 
ration of all mankind since its discovery by Erasmus Barlhalhie^ 


alxnit 100 years ago, who was the first that gave any account 
of the figure and properties thereof to the ])ublic. 

The great Hugenius soon after published bis treatise (mi 
light {De la Lumicrc)^ and gave us therein a more correct and 
particular account of this substance, in rt‘gard to its jieculiar 
forms, dimensions, and strange refraction of light. And because 
that book is now rarely to be met with, and no extract having 
been made from it (but a small sketch in Sir Isaac Newton's oji- 
tics) that I know of, I liave thought my spare hours could not 
be better employed, than in translating so much of that valualilt' 
work as immediately relates to the sul)j(‘ct of Island Crystal ; 
especially as I shall thereby have an opportunity C)f‘ adding se- 
veral riew^ experiments and observations, concerning its wondei ' 
ful poperties of refracting light. v, 

“ This species of crystal was originally brouglit from Island (or 
Ice-Iand)^ an Isle in the Northern Sea, avKiiit Latitude (>5 de- 
grees, and from whence it took its name ; but it has since been 
found in many other parts of the world, and very plentifully in 
Great Britain, particularly in tliepcak of Derbysliire, though 
greatest part is not very tmnsparenl. 

“ The form of this crystal or talk, is that of ♦an Oblique Par- 
aUehpiped^ as represented in Plate III. Fig. 1. by ACBDEKPL, 
with six pafallelogram sides, and eight solid angles. Two of 
these solid angles opposite to one another, as C and E, are com- 
passed each of them by three equal obtuse angles, each equal to 
101 degrees and 52 nnnutes; and the other six solid angles, A, 
L, F, D, B, K, arc each conUuned under one obtuse angle, and 
two acute ones of 78" 8' each. 
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From the angular point B let fall a perpendicular BI to the 
ground-plane, and through I draw KM indefinitely ; then will 
the angle BKI be 70° 57\ the obll(|uity of the edge or line BK 
of the solid; and its complement the angle IBK will be 19° 3'. 
Let h K be perpendicular to the side BC, as also the line h i ; 
then the angle ihK was found by exact measurement to be 105 
degrees, which is the measure of the inclination of the planes 
ACBD and CBKF to each other. i 

Let a plane CGHF jwrpendicular to the horizon, be supposed 
to cut the solid through the suk" or edge CF, then will it 
evidently bisect tlic obtuse angle .VCB, and so make the angles 
ACG, BCG, of 50^ 5C)' eacli. Also it is evident, the lines KM 
and FH will he parallel. Draw^ the diagonal CH. Then our illus- 
trion.s author proceeded to computation in the following manner. 

Let C be the vertex of a fnan^'idar pyramid (in the centre 
of a sphere) contained under three equal and equi-angular planes 
A('B, ACF, BC'F, (Fig. then ^^ill the base of the pyramid 
be the spherical triangle A B F, equilateral and equiangular. 
And then it is j)lain, that (^ach angle as A measures or is equal 
to the inclination of the two containing ])lanes ACB and ACF ; 
and (‘aeh side of the triangle as AB is the measure of tlie oppo- 
site artgle ACB. And further, if any angle as ACB be bisected by 
a fmctC Ci, it >viil of course also bisect the side AB, and drawing 
the areh FCi, it will bisect the angle at F. In like manner, if 
the sidte^fi F be bisated in O, the arch A 0 bisects the angle at 
A, and cuts the other arch FG in H, the pJe of the sphere ; 
and CH is the semiaxis thereof. Lastly, suppose the three plain 
angles which Cv)nipose the s(»lid angle C in each figure the same. 

Then because AI'B is equal to I//K (in Fig. 1.) or 105 
degrees, thfi half thereof AFG will l>e 52° 30', and the angles 
at G being right ones, all the angles of the right angled triangle 
AFG, or BFG, are known ; and therefore the side AF, or BF, 
will be found to be 101° ^^hi(•his, therefore, the measure or 
(piantity of each obtuse angle forming the solid angles C and E 
in the Island Crystal. 

In the same triangle AFG, the side or hyjjothcnuso F G is 
found to be 109"^ 3', and as this is the measure of the angle FCG 
(Fig. 1 .), so its complement to 180% viz. 70° 57' will be the quan- 
fily of the angle CFII or BKM in the cryslal ; and, therefore, 
the angle IBK will he IT a> we have said. 
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Lastly, it is evident llic arcli GH (Fig. 2.) (s the measure ol 
the angle GCH in the crystal (Fig. 1.) and in the right angled 
triangle AGH, there ar(‘ two parts known, viz. *the side A G of 
60" 56', and the angl(‘ G A II t)f 52° 30', therefore the side G H 
will be found to be 45 20', and such is the inclination of the 
axis CH to the bisecting line CG. These are all the dimen- 
sions of the crystal necessaiy for our present use ; and now wt' 
proceed toSpecify and recount the unusual ju'Operties oi* refrac- 
tion in this sort of crysial. 

The singular effec t of island crystal is, that of shewing ob- 
jects double by a double refracflon ofl/^hL Diaphanous bcxlie^ 
in general, as glass, water, i^'c. refract a ray of light in its pas- 
sage through them : hut thev do not divide that ray into two, 
and so can shew only one, and not t^co different and c^^/u^images 
of the same object, as we dways see in the crystal we now s})eak 
of. 

I’lie manner in which this double refraction is made, is l>est 
conceived from the figure^. Let PO he a beam ol' light falling 
upon the upper surface AB of tlieeryslal, in a jierpendicular di- 
rection, and in die plane h't'GII, which liiseets the angle ALH 
Then will this beam at its entraiU‘e become divideil into two, 
viz. OQ and ON, both which will Ih‘ in the said plane FG. Thc^ 
beam OQ is in the same direction with O and goes through 
the crystal without refraction, 'idic other part or beam O N is 
refracted, so as to make the angle QON alv^avs <^ual to f> 4(f 
very nearly, as is found by experiment. 

If the said ray falls any where else in the surface Alt, tlu' 
refraction w\\\ ever be made in a jilane jiaralkl lotliejilane FG-^ 
so that the refracted parts w ill ahvays be in a line in neither sur- 
face, parallel to tlie line FII ; and always make llu same angle 
equal to QON. 

Any ray rd that falls obli(|uely upon tlie surface, will be re- 
fracted in the same maimer, viz. into die two beams dc, and 

in a plane £yDE5 parallel to FCGH, and in an angle rr//* 
equal to the angle QON. 

From what has been said, it evidently follows, that if Q be a 
point in the lower surface at*4hc crystal, and directly under the 
eyt' at P, tlicn a ray of light proceeding from any object placed 
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in that point Q/will in ith jjassage through the crystal be divid- 
ed into the two parts or beams QO, QS, of which the part QO 
proceeds directly to th(* ey(‘ v\iLhoiit refraction; but tlie other is 
refracted to S, inaKing the angle OQS ecjUfil to QON, in the 
same plane FG. * 

A ray of light NO in the substance of the crystal will be 
equally refracted into the air at c‘ach surface, that is, the refract- 
ed jiarts ()1\ NZ will be parallel to each other ; diV.-efore since 
the ray QS is parallel to NO, it will hereiVaded into ST paral- 
lel to OF, and so the point Q (or any object jilaecd in it) will be 
seen by the eye by two diHereiit ray^, (if light OF, ST. Conti- 
nue the line TS till it cuts tlie line F]I in 11 ; then will the ob- 
ject at Q be shewn at Q by the ray QF unrefracted, and at R 
by tlic refracted ray OST, and tlierelore it ?/insi appear double. 

Let bisect the acute angle at L, which will therefore he 
perpendicular to the liiK' F7I ; through Q and II draw two lines 
VW, and XY, parallel to ; then it will follow, that all the 
IKiint*^ 0 in the line VW wilJ be reli acted to the line YX, and 
conse(juently the iiiiag(‘ ol'tjie said line wall be double, or it will 
appear in the two jiarallel lines \ \V and YX. 

If the crystal were made to move round ujion the point Q, 
die primary image of an (jbjeet at Q would appear at rest, wliih* 
the ijei'oiidarv image at II would be smi to move in a circle 
round it. 

If the object be a right line, then the distance between the 
two lineal images, viz. (^R, Avill be lh(‘ greatest of all when the 
plane of refraction FCi is in a d'nrci pos'dmn before the eye ; tlie 
images lieing always necessarily parallel, it is plain, that while 
llic crystal ino\es round upon the point Q, llic moveable image 
XY Avill ;>p[)roacli neanT to the primary image in the line VW, 
till at last it coincides with it, and liotli the images appear as erne 
fine^ and that will be when the said jilane FG is in a right jmi^ 
turn to the eye. 

Uy continuing the motion of the crv.stal, the sc<!ondary image 
YX will separate from the other (|uie.scent one VW, and appear 
on tlie other side, increasing the distimce till it becomes equal to 
<i)R again, when the plane FG is direct before the eye as at 
first ; and upon turning tlie crystal another quarter of a circle. 
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the said plane FG is again right to the eye> and two imaget^ 
coincide in one as before. In short, the moveable image YX will 
always be parallel to VW, during the whole I’otation of the crys- 
tal, about the centre Q- 

Sir Isaac Newton calls the plane FCGII and all others par- 
allel to ii^ planes of* perpendicukvr refraction. Let FCGH bc^ 
such a plane described out of the crystal (Fig. 3.) and let PO be 
a ray of lif^it falling u[K>n it in O ; through the |x>int O, draw 
the perpendicular BN, and upon it as a centre describe the 
arches AB, IK ; from tlie jioiut A where the arch cuts the ray, 
draw AD pcr[)endicu1ar to BN, and it will be the sint; of the 
angle of incidence AOB ; let this be divided into five equal 
parts, and make EK (the sine of an arch IK) equal to three of 
those Cijual parts, and through the point K draw 01.., which 
wdll he one of the refracted parts of the beam, and OM will be the 
other part. It is found by exj)erience, that the fir&t or most re- 
fracted part OL is always regular in its refraction, or that its 
sine of refraction EK is in the constant proportion of three to 
five to the sine of incidence AD, however the angle rf isw^ence 
AOB may vary. 

But the other part of tlie beam OM is refracted in an irregu- 
lar and uncertain manner, as is also found !)\ ex])erience. We 
shall, therefore, for the future, speak of the refraction of Island 
Crystal as distinguished into two kinds, rcfpdar and irregular. 

When two pieces of crystal are placed one over the other, 
and in similar positions, that is, with tlieir planes of perjxmdicu- 
lar refraction FCGH, /c^^ A, parallel to each other (Fig. 4.), 
then an incident ray A B is refracted througli ilic‘ first regular- 
ly in the beam B D, and irregularly into the heaui B E, as be- 
fore has been said. At the netlier surface F H of tin "first piece, 
the two rays wnll be refracted into two others DK and El pa- 
rallel to each other, and to the incident ray AB. 

In this slate they fall upon the lower piece / c g A, and arc 
refracted through it without further division ; but the ray KL is 
refracted in the regular manner, and the ray IM in the irregu- 
lar one, and at the lower surface /A, they arc both refracted in- 
to the air parallel to each othet, as before. And this would be 
constantly the case with any numl>er of crystals placed in like 
manner. 
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If the two pieces arc so posited, that the planes of i>erpendi- 
ciilar refraction are at right angles with each other, then the ray 
KL, which before was refracted regularly, will, in tins case, suffer 
an irregular rcfhY^tion : and the ray IN before irreg\ilar, will 
now lx? regularly refracted through the lowest crystal, but still 
they pass singly through it. 

If one of these two pieces has its position inverte<l, or hf 
placed upwards, then will the ray IE l^e refraetted to L, parallel 
to BD ; and 13K will be refracted to the same point L, in a di- 
rection parallel to BE ih the (irst piece; and, consequently, by 
two pieces of crystal in such positions, no image any object 
can apj)car double. 

In all other ])ositions of the refracting planes besides those 
now mentioned, the rays 1)K, will be sc'parated each of 
them into two^ in passing through the lower crystal ; and, there- 
fore, any object seen through two crystals so posited will appear 
qua(hujiik\ or will have four images. 

“ These are the princi])al properties of Island crystal enume- 
rated by Hugeiiiiis, and from him by Sir Isaac Newlon. But 
neither of them say a word of any color t/ic refraction in Island 
crystal, nor mention anv thing more than a double refraction.^ 
and tliat llnougli surfaces o!\ly *. Ihit this substance 

has- still many, and much more wonderful properties, than those 
above menti<}ned, and arc common I v known ; for Island crystal 
has a niuelt stronger colorific refraction than glass ; and it is no 
wonder, since its ;*efraeting {H)wer is so much greater, being, as 
we have said, in the ratio five to three ^ whereas that of glass 
is hut as three to hvo. 

Though Island crystal is of a tnlhij nature, and much softer 
than glasi, vet it will take a jMilisli little inferior to that of glass; 
at least it answ'ers for all purposes and exj)eriments of prisms, 
several of which I have made, and shewo in my j)uhlic lectures 
for many years past. ^ 


■ Bartholinus observed the sextii^la refraction (See his Ex-p. Crpstall. Island. 
p. 39. Exp. xi,); and Huygens noticed the colours in the supposed fissures, iwal- 
let to the long diagonal. Sec his Trmte dc La Lumtcn\ p. ‘to— Ko* 
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“ By tliese prisms it appears, fliat there is not only a thuble 
but a 'nmltuplc r^raction in Island crystal ; for sonic of these 
prisms held in a beam of the sun’s light, will separate into two on- 
ly, each of which produces a coloured spectrum of the sun much 
larger, and the colours more vivid than in those of glass prisms of 
the same refracting angle. And the refraction is so nearly equal in 
the two beams, that scarc^e any diHerence can be seen in the co- 
loured imaged’ they make of the sun, a candle, or other object. 

‘‘ Again, some prisms separate the solar ray loio four parts^^ 
or particular beams of coloured light, which make a^cc- 
trnms of the sun, all nearly equally coloured and strong. These 
prisms make every object seen through tlu ni appear /uw/, and 
each one coloured, as in a glass prism. 

“ Some other pieces of Island crystal afford prisms with a 
seainple ponder ofrifniethm ; for they will divide a beam of the 
sun’s light into six separate coloured beams^ and consequiaitly 
shew a.s manj coloured images of the sun, and of luminous bo- 
dies viewed through them. But these [)ieces of crystal are not 
very common ; 1 have seen but one that was clear enough to 
make a good prism. 

The extraordinary refractions of lliese different prisms arc 
represented in f’ig. 5, 0, 7. 

In Fig. 5, through a small hole 11 in a wiiulovs-sliut ABFl), 
a beam ol’ the sun’s light HE is transmitted to the prism of 
Island crystal ahe^ and is thereby separated ihlt) two ))arts EF, 
EG ; and these again refracted into the air^ make the two di- 
verging rays of light GI, FK, in all die different degrees of 
refranglbility i and these paint the two images of the sun I, K, 
in colours very intense and lively. 

The same beam of light HE in Fig. 6. is divided ‘into Jhur^ 
and these produce very heaulilul f;peetra^ and all of an 
equal degree of light and tints, nearly as at I, K, L, and M. 

In Fig. the same beam is divided into sue others, which 
depict six coloured images of the sun upon a screen ; and notwith- 
standing the same quantity of light is now divided into six co- 
loured spectra^ which, in a glass prism of the same refracting 
angle, would make but one, yet it is surprising to observe how 
strong each spectrum appears in n^gard both to brightness and 
colour, and how litth it falls short of that in glass. 
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And what is still more very remarkable, is, that the scmr 
piece of Island crystal formed into two prisms, with angles near- 
ly equal, will shew through one angle two images only ; but 
through the other, it will exhibit six. 

“ I have not been able yet to procure Prisms of Island crys- 
tal of more than a sextuple^ or sixfold refraction, singly used ; 
but if two prisms are combined or placed together, so as either 
to increase the refracting angle, or diminish it, they become a 
multiplier and a multiplicand^ and ])roduc-e a number of images., 
according to ihc number in each singly. 

Thus, if one prism of two images, and a refracting angle 
of be applied to another prism of twa> images, whose refract- 
itig angle is 20”, the compound prism will then have an angle 
of 65^ or 15", as you please; but in each there will be Jbur 
images^ strongiM- or lainler, in proportion to the compound re- 
fractin<; atmle. 

“ In like manner, if a ]>risin of two images be ])roperly com- 
pounded with a prism ol’four, there will result a pris))) of eight 
images^ all very distinct, w^ith colours more or less intense, ac- 
cording to the (juantity of the (*om})ound refracting angle. 

II ence also a prism of two images a))plied to one of six, 
will produce a prism of twelve images. Again, two prisms of 
four images each, make a compound ])rism of sixteen images. 
And a prism of Jour applied to a prism of six., produces a 
prism of twc:,iy-four images. liUstly, two prisms of six images 
e^ich, conqiosc oiu* that w ill e\lnl)it thirty-six images. 

‘‘ We have mention made of adouble chromatic njraction of a 
prism made of mountain ciystah or crystal of therocli\ hy Father 
Beccaria, in l*hU. Trans, for the year 1T()2, p. 486. Bui he 
says it agrees in no it'specl but number, wixh the refraction of 
Island crystal ; hence it is })lain, this great virtuoso never saw 
a yrism of hland ery.stal ; for if he liad, it would soon have 
convinced him of its gi-eat superiority, both in regard ol‘ its re- 
fractive power and chromatic quality. 

“ But the most extraordinary of all the strange properties of 
Island crystal is next to be rehearsed. It has been a maxim 
generally adopted by all o})ticut writers, that a paralklopi- 
ped oj' any diaphanous substance, having the rijracimg power 
equal upon each of its opposite and parallel sides, must there- 
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Jbre refract t/ie rays of light without sensible c&hnir. But this 
general law docs ttbt hold in Island crystal, as we shall now de- 
monstrate by experiment. 

In Fig. 3, let PO be a beam of the solar rays, incident ii|M)n 
the first surface CG of the crystal in a dark room, then will it 
be divided into two, viz. OL, OM, as has been said ; at the oj)- 
poske and parallel surface FH, there will be another double but 
very di^erent sort (f refraction of each of the said two rays at 
L and M ; fi)r part of the ray OL will be equally refracted in- 
tjo LQ, parallel to the incident ray OP, after the usual manner 
in glass, &c. ; but the other part of the said ray OL will be un- 
equally refracted from L towards T, as they are in a prism, ac- 
cording'to their difterent degrees of refrangibility ; and therefore 
all the beam LT will appear of various coloured light in the 
darkened r(x>in. After the same manner, on the other part, the 
Iw^am OM will be equally and unequally refracted into the two 
parts MR, parallel to PO ; and MS of coloured light diverging 
from the point M. 

“ By these three beams refracted from the second surface of 
the crystal, there will be three different images of the hole at P, 
through which the first beam enters the room ; for by the rays 
refracted in the usual manner in LQ and MR, tlie hole will 
have a double image at Q and R on the screi^n, but entirely co- 
lourless^ at the distanev equal to LM, in the corresponding 
parts, from each other. , 

But the other two rays LT, MS, paint each of them a co- 
loured image of the hole in the shutter, at’ such a distance on 
either side, as makes the angles TLQ, RMS, of about live or 
six degrees ; and this different refrangibility of rays is strictly 
agreeable to that in glass, but in a greater degree, as^ before ol>- 
served. By variously inclining the surface to the incident ray, 
the angle of refraction may, on each side, be varit^d from two or 
three degrees to sixty or seventy. 

As these'picccs of crystal make three images, in a right 
line in the plane of perpendicular refraction FCGH, and tin t 
in the middle is double ; so other pieces are found, by which 
this line of three images is refracted on each side into another 
line of three^ images, and the middle line of imi^es is doqbled ; 

that, the whole, there are no less than treelvc distinct 
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hnages of the whole of the window*shut, formed upon the 
screen by twelve separate rays of light, regularly refracted 
through the crystal terminated by parallel sides. 

‘‘ But that this most amazing of all optical phenomena may 
be more clearly apprehended, I have represented it to the eye 
in Fig. 9, where the images at 1, S, 3, are those in the line just 
mentioned, and which, in the present piece of crystal, becomes 
doubled in the images 4, 5, and 6. This line is refracted also 
so as to form tliree other images on each side, as at 7, 
8, and 9, above ; and at 10, 11, and 12, below ; and all in so 
regular a manner, as to form the mathematical figure or rhom* 
btts^ every way similar to that ol* the plane of perpendicular re- 
fraction CFHG. 

These images arc all of them tinged with variety of colours, 
except the tw^o central ones at 2, a!id 5, which appear nearly as 
white as before. They are not etpudly coloured, however, for 
some arc almost wholly red, others yellow, others green, blue, 
or violet, according as you vary tlic inclination of the surface to 
tlie incident ray. The two images at 9, and 10, in the acute 
acute angles are very faint, and, unless the object be very 
bright, cannot be seen, as the suUy a candle^ &c. 

If you turn the crystal round an axis, the whole system of 
images moves rouiul with it, as in other cases ; constantly with 
the red part of each image towards the central hole or beam, 
and the violet ^lic most remote from it. 

“ If prisms of two, four, or six images be successively applied 
to the parallelopiped of crystal, they will multiply the number 
of images accordingly in the rhombus, and produce the number 
twenty^foar^ forfy-cight^ and seventy-two images of tJie sun or a 
candle ; the greatest pai’t of w liich w ill be very distinct, and 
completely tinged with regular prismatic colours, so as to compose 
a kind of natural girandole of painted luminaries^ infinitely ex- 
ceeding any production or imitation by the art of glass. 

Besides these now recounted, there arc other, and perhaps 
more strange refractions of Island crystal ; but to give a detail 
of all the properties that may be observed in this substance, and 
the multifarious manner in which it acts upon light, would be 
very tedious ; especially as I cannot account for any of those 
already related upon the common principles of optics. Some pe- 
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culiar structure of the parts of Island crystalj^yet unobservetf, 
or some particular modification of the particles of light which 
Sir Isaac Newton himself was not apprised of, must certainly 
make a part of their latent cause. How far those numerous 
fine Jissures w'hkh may be seen in some polished pieces, whose 
planes are all at right angles to the plane of perjiendicular refrac- 
tion FCGH, and have the same inclination with the line ("F. 
and which are beautifully distinguished by rings of eolourec* 
light; I Say, how far such Jismrcn may be ct>ncei\{efl in [>]^ 
ducing such a diversity of refracting properties, n tisi be left io 
future inquiry ; only it may he observed, tluJ euh ire se- 
vers from tlie })aralie]opi])«"d an cqutanguhir vvho;,e base 

is similar > the equilateral triangle and n^lVat le; angle', 
equal to FL^^> or 1 f'* (^ee l^o. i.) 

As fissures have never b^^en mein’caa d by Hugenn?. 
or Newton, and as I have metwi'M bui on*' {)Ic(*e lijjit vvin si- ‘ 
them very plain and distinctly, in order ihu some ide i mav be 
formed of them, they arc rejiresdUed in Fig. 8. bv .iie sev' . ' 
dotted parallel lines ^ va< tben- intersect ion; j^pear to make 

with the surface of the crvMal ; and a- right angles to the pl.'iie 
of refraction DE.*" 

(To be 
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Mirro 7 \^ of ^reat iia.fi .fa IIokm s a ad for Bara- 

ing Instnmients^ aad nn ib<' fir ftati-i if a gieai National 

Burning Jpparatiis. Byl)AV b isiti wsThii, LL.I). F. K.S. 
Lond., and Sec. Jl. S. Edin. 

In the year 1811, I had occasion to jiay particul;j*r attention 
to the construction of lenses aiul mirror.s, ol‘ a large size, for 
the purpose of burning, and in the year 181^, I published the 
results of my inquiries in the Article Burning Instruments, 
in the Edinburgh Encyclopsedia* 

The obstacles which are opjxiscd to the construction and 
use of lenses qf a large size, arise, 
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S. From the\difficuky of procuring such a large 'mass of 
glass free from imperfections ; and, 

3. From the great thickness which is necessary at the centrd 
of a large lens, in consequence of which a very con- 
siderable quantity of light and heat is absorbed, and 
scrattered, by the numerous veins and imperfections 
which (K*cur in such a thickness of transparent matter. 

The celebrated Buffbn proposed to remedy the last of thesci 
evils by what he calls Leniilles en echelons^ or lenses with steps^ 
as shew n in Plate IV. Fig. 1., wdicrc the lens ACBEFGBg;/^^^ 
consisting of one piece of glass, will produce the same effect as 
tlie lens and yet does not contain one-half the 

quaimty of glass. difficulty, however, of grinding the sur-' 

faces CD, DEF, EG, &c., independently of the difficulties 
above enumerated, rendered it impossible to execute such lenses 
on a large sc«ale, so that the idea of M. Buffon must be con- 
^^de^ed as one of those ingenious but visionary speculations 
which never terminate in practical utility^. 

In the year 1811, the idea occurred to me of constructing large 
lenses of viavy zones or rmgs^ and of composing each zone of 
se parate segments, sh that j 1 of any magnitude might be huilt^ 
a-i it were, of separate pieces ; and in 1812j I published, in the 
article already quoted, the following method of construction •f'J 
In order to" nipove these evils, and at the salne time to di- 
minish the expence, and simj)lify the construction of dioptric burn- 
ing inslruiueiUs, lhe‘ft»liowing construction has been proposed by 
1 )r Brew>ter. If it be recpiircd, for example, to construct a burn- 
ing lens 4 I’eet in diajiicter, it sliould l)c coin})Osed of different 
j)ieces, as ’jepresented in Plate IV. Fig. 2., where ABCD is 
a lens of flint-glass, 18 inches in diameter. This lens is sur- 
rounded by several segments, AGID, AGEB, BELC, CLID^ 
Aground in the same U)ol with ABCD, but so formed with re- 
sjxict to their thickness at AB and GE, &c. that tfiey may ex- 
actly resemble the corresponding portions of a solid lens. These 

* It is quite certain that Buffbn constructed a lens of one piece of glass froni 
i 2 to 15 inches in diameter, according to this principle. 

•f* This mode of constructing lentoi Is also referred to in my Trcniikt bh if ^ 
'l*hiL InttrumentB, £din. 1S13, p. 399, Note. 
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different Lliick nesses can be easily calculated, ami there is no dil- 
flcuky in giving the segments their proper form. This zone, 
consisting of se|>aratc segments, is again surrounded with oilier 
segments, GNOF, FOEP, PEMQ, QMLll, RLKS, liKIT, 
TIHV, VIIGN, each of which is six inches broad in the direclioii 
of the radius. Tlie seclioii of this lens is represented in Fig. fl. 
where DE is the central ])ortion, DCw, EoE the second zoih^ 
and CAtw, FBy; the external zone, (hic'of the segments is 
shewn separately in Fig. 4. By this combination of seguieiils, 
a lens four feet in diameter will be formed, and will obviously 
possess the same properties as if it consisted of solid glass. The 
advantages of this construction may be very shortly enumerated. 

“ 1. The difficulty of procuring a mass of* flint glass proper 
for a solid lens, is in this construction com])lelely removed. 

If impurities exist in the glass of any ol‘ the s{)lHTical si'g- 
ments, or if an accident happens to any of them, it can be easily 
replaced at a very trifling exjienc^. lienee the .spherical seg-^ 
ments may be made of glass nitich more pure and free IVom 
flaws and veins than the corresponding portions of^ solid lens, 

3. From the spherical aberration of a conve^J^s, tiie fociis 
of the outer portion is nearer the lens tlian tlie focus of the cell- 
tral parts, and therefore the .solar light is not concentrated in 
the same point of the axis. This evil may, in a great measure, 
be removed in the pre^nt construction, by placing the different 
zones in such a manner that their foci may coiiuTclt*. 

“ 4. A lens of this con.struclion may be formed by dcgrce.s, 
according to the convenience and means of the artist. One 
zone, or even one segment, may be added al ter another, and, at 
every step, the instrument may be used as if it we re comjffete. 
Thus, in Fig. 2. the segment ^\vn may be added Co tlie lens, 
without the rest of the zone to which it belongs, and it v\ ill contri- 
bute, in the proportion of its area, to increa.se the general effect. 

“ 5. If it should he thought advisable to grind the segments ^ 
separately, of two by two, a much smaller tool will be necessary 
than if they formed one continuous lens. But, if it sliould be 
reckoned n^ore accurate to grind each zone by itself, then tlie 
various s^Dsments may be easily held together by a firm cement. 

‘‘ 6. Each zone may have a different focal length, and may 
therefoi'e be placed at different distances from the focal point, if 
it is thought proyxjr.’’ 
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For the purp^ of applying these, or lenses of any form to 
produce powerful effects as burning instruments, I proposed the 
subsequent combination, under the name of a Burrilng Sphere. 
The following is the passage from the Encyclopaedia : 

In order to construct a burning instrument which shall, iu 
a great measure, be unlimited in its jxnver, we must combine 
the principles both of reflection and refraction. We are not 
aware that any instrument of this kind has over be«i proposed ; 
and we are the more surprised at this, as the proper combination 
of lenses and mirrors must naturally suggest itself to any one 
who considers the limits wliich arc set to the construction of 
single lenses, and the disadvantages, either of a theoretical or a 
practical nature, to which they arc lialile. 

This instrument, which has been proposed by Dr Brewster, 
and which may properly l^e called a burning sjdiere, from the 
arrangement of the lenses, is rejircsented in Plate IV. lig. 5. 
which is merely a section of the sphere, and represtnits only five 
of the lenses, and four of the mirrors. The lenses A, B, Cl, 1), 

E, which may be of any diameter and focal length, are so placed 
in tlie si>lierical surface AMN, that their principal foci exactly 
coincide in the point F. If any of the lenses have a different 
focal length from the rest, the coincidence of its focus with that 
of tho other may be easily effected, by varying its distance from 

F. The whole , spherical surface, whose section .is AMN, ex- 
cept a small o])cning for adinitling the objects to be fused, may 
be covered with lei]scs, having all their foci coincident at F ; 
though it will, ])erhaps, lx? more convenient to have the poste- 
rior part MN without lenses, and occupied by a mirror of near- 
ly^ the same radius FA as the sphere. 1 he object of this mir- 
ror, is to throw hack upon the object at F the light that passes 
by it without producing any effect. Each of the lenses, except the 

^lens A, is furnished with a plane glass mirror, which may be cither 
^fixed to the genend frame of the sphere, or placed upon a separate 
stand. When this combination is completed, the sphere is ex- 
})osed to the sun, so that its rays may fall at right angles upon the 
lens A, which will, of course, concentrate them at F, and pro- 
tlucc a pretty intense heat. The plane mirror PQ, when pro- 
perly adjusted, will reflect the suffs liglit perpendicularly upon 
• the lens B, hy which it will l>c refracted accurately to the focus 
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F, and produce a degree of heat fully one-half "of what was pro- 
duced by the direct refracted rays of the sun through the lens 
A. A similar effect will be produced by the mirror RS and 
lens D, the mirror TU and lens C, the mirror VW and lens L, 
and by all the other "mirrors and lenses^ w’hich are not seen in the 
section. The effect may lie still farther increased by the addi- 
tion of a large lens at X, X. As the angle which tlie surface ot 
each mirror' forms with the axis of its corresponding lens is a 
constant quantity, the mirrors may be all fixed to the general 
frame of the sphere, and therefore the only adjustment which 
the instrument will require, is to keep the axis of the lens A 
parallel to the direction of the solar rays. 

“In order to estimate the advantages of this construction, 
let us compare its effects with those of a solid lens, which ex- 
|X)Scs the same area of glass to the incident rays. 

“ 1. In the burning sphere, almost the only diminution of 
light is that which arises from reflection by the plane mirrors, 
and which may be estimated pretty accurately at one-half of the 
incident light ; but this loss can be amply coinpensatwl by add- 
ing a few more lenses. 

“ 2. In the solid lens, a great diminution of light arises from 
the thickness of the central portions, and from the obliquity of 
the parts at the circumference ; which, we conceive, will be fully 
equal to the light lost by reflection in the burnii;g sphere. 

“ G. In the burning sphere, the lenst^s may be obtained of 
mucli purer glass than can be got for a solid lens ; and there- 
fore, cateris paribus^ they will transmit more light. 

“ 4. Owing to the small size of each Jens in the burning 
»]}hcre, the diminution of effect arising both from spherical aber- 
ration and from tlie aberration of colour, will be very much less 
than in the solid lens. 

“ 5. In the burning sphere, the effect is greatly increased, in 
consequence of the shortness o^ the focal length of eacli lens, 
and the greater concentration of the incident light. 

“ 6. In the burning sphere, all kinds of lenses may be com- 
bined. They may be made of any kind of glass, of any diame- 
ter and of any focal length ; and tlic lenses belonging to drf 
Jerent indwiduals may be combined for any occastcnial experu 
ment^ in which a great intensity of heat is requisite,’^ 
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Lenses have been long used in England* for the purposes of il- 
lumination in light-houses ; and in 1818 or 18S0, some experi- 
ments had been made with them in France, in connection with 
a very powerful lamp, the particulars of which were communi- 
cated by Major Colby to Mr Robert Stevenson, Engineer to the 
Northern or Scotch Light-House Board* On the receipt of this 
letter, Mr Stevenson, ever anxious for improvements, communi- 
cated to me liis intention of investigating the subject in refe- 
rence to the use of lenses in light-houses. I immediately pointed 
out to him the improvements in the construction of lenses, and 
the method of arranging them for the purpose of illumination, 
(which is just the converse of the arrangement for combustion), 
that I had suggested in the Edinburgh Encyclopaedia ; and he 
pro})oscd that we should make some experiments, with the view 
of intnxlucing them into the Northern Light-Houses. Before 
j)rocecding, however, to this inquiry, he was anxious to obtain 
an account of what had been done in France ; and as it was 
afterwards understood that the Corduan Light on the coast of 
France was to be fitted up with lenses, Mr Stevenson's intention 
was to make personal observations upon it, whenever the altera- 
tions on that light-house should be completed. 

About a fortnight ago. however, Mr Stevenson and I received 
copies of a Memoir by M. Fresnel, (already celebrated by his 
optical discoveries), read at the meeting of the Academy of 
Sciences, on the J2{|th July 18S2, and entitled Mcmaire sur un 
Nouveaux Systemc (T Eclalrage des Pharesy 

I'lie method des^cribed in this Memoir, consists in using large 
lenses, built of separate pieces, in the same manner as those which 
I proposetl ten years ago, and the plan of combining them w'ith 
reflectors is also similar to that which is above described. 

In making this claim to the invention of polyzonal lenses, it 
will not be understood that I mean to throw any blame upon 
M. Fresnel, for not having made a reference to the article in 
which it is contained. I am quite satisfied that this distinguish- 
ed pliilosopher never saw the work in which it is published, and 
that he will be the first to acknowledge the priority of my la- 
bours. 

* Lenses twtntj/^wo inches in diameter, are employed in the lower Iight«h0u8c 
in the Ulc of Portland, cicclcd in 1789. 
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It 1ms been already stated in the preceding extract, that the 
sjjhtTical aberration of the lens may be nearly corrected by a 
})roper adjustment of the zones. By exaiiiiniiig Fig. 3., indeed, 
it will l)e obvious, that a lens constructed exactly like it, will 
have less spherical abc» ration than if the lens were in a solid 
state, provided the ])arallel rays are incident on the coutiiuiuus 
face ADEB. For since the focus of the central jx)rtion is al- 
ways more remote from the lens than tlie focus of the contiguous 
zone, the focus of the thin lens DE, will be nearer tlie lens 
AB than the focus of the corresponding jxwtion D ^ s E in the 
solid lens, and consequejitly the breaiith of the zones may be so 
adjusted that the mean focus of each shall coincide in the axis 
of the lens without dlsjdacing them from their virtual ]msiUon 
in the solid lens, that is, without breaking the continuity ACDEF 
of their common surface. This curious })ropcrty of diminisl)- 
ing the sphencal aberration, d^)es not belojig to the methfxl of 
forming the steps adopted by Buffon ; and M. Fresnel, in whose 
lenses the ste))s have the same }X)sition as in those of Buftbn, 
seems also to have overl(K>kcd it. 

If g(X)d and colourless flint-glass could be procured for the 
segments of each zone, the lens might be built without steps, 
or of llio solid form A if solidity should he considered 

rc(julsite, when its magnitude is to be very great ; though even 
in this ease .sufluient strength might be obtained, without resort- 
ing* to sueli an* alternative. ^ ^ 

Tlie spherical aberration in polyzonal lenses might also be 
remo\ed by using zones of different refractivh powers, the densest 
being placed in the centre, thus imitating in a coarse maimer the 
crystalline lenses of animals ; or the same effect might l>e jiro- 
diiced by a slight increase in the focal length of the zones as 
they recede from the centre. 

Ill all these cases, however, the directions of the bases m C, 
n D, 0 E and j) F of the zones, should converge to the focus of 
rays refracted at tlie first surface of the lens. 

The principles which have now been described in reference to 
the formation of lenses, are equally applicable io Polyzonal Mir- 
TOTH of a large ^ize, which may be constructed of any magni- 
tude, and the successive zones so adjusted as to produce a per- 
fect coincidence of the mean focus of each zone. 

Jn my TreutUc on New Philosophical instnments (\h SQQ. 
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Note), I liave long ago suggested the application of these views 
even to lenses of flint-glass, for the most delicate purposes in 
optics ; and there is some i^son for expecting that lenses with 
steps, either in a solid state, or composed of zones and segments, 
and solid lenses built with separate pieces of glass, of the same 
refractive jwwer, or with zones of variable density, will speedily 
be introduced into actual use 

The great superiority of lenses over min’ors, for the purposes 
either of fixed or moveable lights in light-houses, is so manifest, 
that we expect to see them replacing the paralwlic reflectors in 
all our light-houses; but when we consider die scientific results 
which are likely to be obtained from improved burning instru- 
ments, too much labour cannot be bestowed in bringing them 
to perfection, 

“ The formation of instruments for burning at sliort distan- 
ces,” as I have remarked in the work already quoted {Edifir- 
hurgh Etin/clopo'diay vol. v, p. 139.), “ is a subject of the first im- 
portance to science, and we have no doubt that they will, some 
time or other, be employed as the most jiowerful agents in che- 
mistry and the arts. Tliough catoptric burning instruments of 
great power liavc been constructed, yet their effects have never 
fieen so great as those of lenses, and they are besides liable to 
numerous disadvantages. The burning point must evidently 
lie between the centre of' the mirror and 'the sun, and, therefore, 
the ojx‘rator cannot so easily perform his experiments, as when 
the focus lies on the other side of the instrument. All his ope- 
rations, indeed, have a tendency to obstruct the light before it 
falls upon the reflecting surface. This evil will not admit of a 
remedy, and conse<]ueiilly we must have recourse to instruments 
of a dioptilc or catadioptric nature, which are alone capable of 
uniting great power with great facility of management.” 

In constructing a burning apparatus with a large lens, it has 
been found advantageous to use a stcorid lais to receive ami 
concentrate the converging rays from the principaf lens* This, 
we believe, was first proposed by M. Tschirnhausen, and was 

* The same principle is applicable to the construciion of large prisms for opti- 
cal experiments, as shewn in Fig. 7, where the same eifect may be produced by the 
six small prisms AD, as by the whole prism ABC. These six prisms may be all 
ground in one prismatic rod, which may l>e cut into small prisms when polished. 
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i|.dopted in the great burning lens of Parker, *32 inches in dia- 
meter ; but in the polyzonal burning lenses we may avail our- 
selves of the second lens with peculiar effect, by giving it the 
form of a n)cniscus (See Fig. 6.), which, though bounded by 
spherical surfaces, has ihe singular property of converging homo- 
geneous rays to a mathematical point, provided the distance of 
the focus of the great burning glass from the centre of the first 
surface of the small lens is to the radius of the first surface as 
the Sine of the angle of incidence is to the Sine of the angle of 
refraction. The aberration of the principal lens being almost 
removed by its |K)ly zonal construction, and the second glass 
entirely free of that source of error, we may expect from such 
an apparatus cflects of the most powerful kind 

Thc' munificence of Sovereigns and of public Societies, has 
been so frequently displayed during the last century, in the con- 
struction of instruments, beyond the reach of individual zeal, 
that we cannot omit the present opportunity of suggesting the 
formation of a National Burning Apparatus, to the construction 
of which all the scientific institutions in the kingdom might con- 
tribute. Each society, for example, might undertake the for- 
mation of a single zone of tlic national lens, which zone would 
of itself be an useful burning glass, and might be afterwards 
completed when the society’s funds enable it to do so. These 
numerous zones might then be combined for the purpose of oc- 
casional experiments, under tlic direct ioruof our most distin- 
guished philosopliers, and we cannot doubt but that discoveries 
would thus be made which would form an* epoch in tlie history 
of the arts and sciences. The fusion and combination of refrac- 
tory materials could not fail to produce the most interesting com- 
pounds, and create processes in the useful arts of w^iich we can 
at present form no conception. The reduction to fluidity of simple 
and compound minerals, and the phenomena exhibited by their 
union, and by their slow cooling, w’ould throw tlie clearest light 
on many of the most perplexing questions in geology, wliile 
every branch of general physics would derive new resources 
from the evergy of such an irresistible agent. 

Thc expence of a polyzonal apparatus five or six feet in di;i- 
inelcr, even in the more compound form of Burning Sphin . 

* The mcni'cus may form one side of a glass sphere for liojding llio prodiKU 
of cornli'i^tion. n in tig 0 
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£ould not much exceed L. SOO and we are confident that the 
public spirited individual who should advance such a sum for 
the interests of science, would do more for its progress, and ac- 
quire more reputation, than if he were the author of the most 
splendid discovery. 


Aet. Account of the recent succestfnl Ascent of Mont 

Blanc^ by Mr F. Clissold. 

GThE following interesting account -f- of Mr Clissold’s ascent 
ot* Mont Blanc, was transmitted to us by our friend Professor 
Pictet, through the hands of Mr Clissold himself, who has ac- 
companied it with some important correction^. 

"We are glad to learn, that Mr Clissold has resolved, contrary 
to his original intention, to draw up a short account of his ascent, 
and we trust he will enter into the minutest details on a subject 
so extremely interesting. Mr Clissold has very handsomely re- 
solved to transmit to I^rofessor I’ictet, any profits that may arise 
from the publication of his narrative, for the benefit of the fa- 
milies of the three guides who perished in the unsuccessful at- 
tempt of 

“ Since the unfortunate ascent in wliich three guides of Clia- 
mouny perished, on the 18th of August 18$ii0, not far from the 
summit of Mont Blanc, being prec ipitated and buried in a cleft by 
an av alanche of snow, nobexly had attempted this enterprise, which 
is as dangerous as it is useless, till a young English gentleman 
(Mr F. Clissold) came from London to Chamouny with the firm 
resolution of attempting it. After having sjxjnt the first half of 
August at the foot of this formidable mountain, in cxpc^ctation of 
favourable weather, he at last executed the ascent, on the 19lh 
of August, with a success, and, above all, a celerity, of wliich 
none of the nine preceding ascents afford an examjde. He has 
transmitted some particulars of his expedition, in a letter to his 
banker, wdio has had the gcxidness to communicate it to us, anil 
which the author himself, whom w'c have had the satisfaction of 

• Parker’s solid lens of 32 inches, novt in the poose&sion ol the Emperor of 
China, cost 1«. 700. 

■J" Prnitcd ni the Bthhofhcqifc UniiasrKr^ Sepicinb’c tS32. 
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conversing with more than once, after his return' to Geneva, lias 
allowed us to insert in our work. 

“ Chamouny^ August 27. 1822. — Sir, You have probably 
heard of the success of my ascent of Mont Blanc, of which I 
shall communicate to you some particulars. I left Chamouny, 
where I remained fifteen days in expectation of settled weather, 
on Sunday, the 18th, at half past 10 v. m., with six chosen 
guides, one of whom was provided with a lantern*. We as- 
cended, as is usually done, by the mountain called la Cote, 
and reached the summit of it at half })ast three in the morning. 
After a short halt, we entered, at four oVlock, on the Glacier ; 
and, having crossed it without accident, readied, at half past 
seven, the rocks called the Grands Mulcts, where preceding tra- 
vellers have generally made arrangements for passing xhv night. 
My plan was different : I was ambitious to reach the summit the 
same day, and to remain there during the night, in order to see the 
day-break on the following morning. We therefore continued our 
march, the most difficult part of whic!\ was in the neighbourhexxi 
of these same rocks, where we had to climb obliquely up a very 
steep slope of ice, inclined about 45 degrees, in which we were 
obliged to cut mth a hatchet a number of steps, the missing of 
one of which would have been certain deatli ; lor this slope ter- 
minated at an enormous cleft. .This passage Avas still worse 
when we came, down again. We quitted the Grands Mulcts at 
nine o’clock, and reached at two the Grand Plaicau, near the 
Dome dll GoutL We were in the region of those masses of 
snow, which are formed into enormous parallelopipedons, called 
Seracs. Thence, ascending to the left, we frojn time to time 
proceeded along the edge of the clefts, one of which was ])erhaps 
the grave of the victims of 1820. All the guides' excepting 
P. M, Fuvret, and myself, wore more or less incommoded by 
the rarefaction of the air. Three of them, in particular, who 
ascended M<,>nt Blanc for the first time, lost their strength to 
such a degree that they considerably delayed our progress. If 
it had not been imprudent to separate, I should certainly have 
reached the summit before night. We arrived about seven in 

* Eacli of these guides carried a weight of 20 lb. in provisions and objects of 
precaution for the ascent. Mr Clissold, either with the design of tr^fing his 
strength, oi uith the \icw of inspiring the guides with confideu'c, carried one (d' 
these loads during a ronaulrr.jble p.ut of tlic .iMMit of the inmiiiuiin J)c la I’otc. 
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tlie eveniug at the Petit Muikt^ a rock situated alK)ve the Rocher 
Rouge^ the nearest to the top of all those that are seen from 
Chamouny. We had reached it at half past six. The Petit 
ht being higher, and to the left, is not visible from below. As 
we had not time to reacli the summit before night, we descended 
again to the Rocher Rouge^ near which we made a pit in the snow, 
lour feet deep, five broad, and six Jong. We placed at the bot- 
tom some pieces of wood, on which we spreiul a r^ither thin co- 
vering, on which we all seven lay down, covered witli a slight 
sheet, which was by no means sufficiently large for the purpose. 
Some blasts of wind, which now and then blew into our faces 
some of the light snow drifted from the surface, was a bad omen 
of the fate that awaited us if the wind had risen. Wc slept, how- 
ever, about lour hours. We could not observe the thermometer 
for want ol‘ light ; but the night Avas cold enough to produce ice 
in a bottle of Hermitage wine, and thoroughly to freeze some 
lemons among our provisions. The right f(K)t of one of my 
guides (DuA'id Coutet) was frozen, and also the extremities of my 
own fingers and toes. Ilut these accidents were attended with no 
bad consc(j lienees. We left our cold couch at four oVlock in the 
morning. The day was beginning to break, and the first rays 
of the dawn gave a silver tinge to the summits, from which wc 
were not far distant. In projK)rtion as the sun approached the 
horizon, the tint changed, and bwaine entirely golden wlien he 
rose. It 1‘ornu‘d tlie most striking contrast with the nearly black 
colour of the sky, from which it seemed to be detached. All the 
difficulties were now surmounted : we sunk but little in the snow, 
and now and tlreii halted for a short time to take breath. We 
soon came to the Petit J/w/c/, which m e had visited the day be- 
fore; and 'at half pitst five we were on tlie summit. We began 
by making the signals agreed on with our friends in the plain, 
who easily distinguislied them. 

‘‘ This summit is not so limited as it seems to bp at a distance. 
It forms a small plain, nearly horizontal which is in the shape 
of a triangle, the base of which is towards Chamouny ; one side 
is towards the Alive Blanche^ and the other towards the passage 
of Boii-hoimne. It look me four minutes to walk along the per- 
jjendicular drawn from the apex of the triangle to the base. 


About 200 feet fall, (I*. C.) 
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“ The sky was without clouds ; the sun, whidi had risen be* 
low our horizon^ deluged with light the region from which it 
seemed to issue, and in the direction of which we could distin* 
guish nothing. Every where else we perceived a vast number 
of summits, some covered with shining ice, others more or less 
rent and threatening : others, again, of roundish forms, and co- 
vered with pasture. Jura bounded the horizon in the N.W. ; 
more to the i)orth we saw the lake, but not Geneva. To the 
S.E. the eye penetrated beyond the Plains of Lombardy, as far as 
the Apennines, which bounded the horizon in the form of a blue 
line, or of the dense fog of a winter’s morning. The sun, both 
at setting the preceding evening, and at rising in the morning, 
seemed more or less enveloped in this vapour. I had brought 
no instrument with me but a thermometer. At sun-set the 
day before, near the Rochcr Rotigc^ it was at 26° Fahrenheit. 
Wc forgot to observe it when >ve set out in the morning ; but 
Coutet, who is used to make observations at great heights, thinks 
that the cold cxceals Fahrenheit. But on the summit at 
eight o’clock ; at the Grands MuletSj the[day before, at nine ; and 
the Grand Plateau^ the same day, at tliree ; lastly, at the Grands 
Millets the next day (Tuesday, alK)ut three in the afternoon) 
at all those stations the thermometer observed by Coutet, and one 
at four or five ft^ct from the ground, stood at 70° Falirenlieit. 

“ During our stay bn this singular belvedere,^ some of the 
guides picked up specimens of the highest rcK*,ks near the sum- 
mit, which I brought along with me. After stopping three 
hours on the summit, where I felt myselt very comfortable, 
except that I had lost my appetite since leaving the Grands 
Mulcts^ tliough the guides had preserved ihcirs, we set out 
for the purpose of descending. It was half past eight o’clock. 
At eleven, wc came the Grand Plateau^ and at half past 
one to the Grands Mulcts. When we arrived there, w^c heard 
something like the rolling of thunder, which w as nothing but 
tlic noise of an enormous avalanche, which was seen from the 
Col dc Balrne^ to cover a part of the space which wc had crossed 
in our descent. A few hours sooner, and we should have all 
been enveloped and destroyed. 

Wc quitted the Grands Mulcts at three o’clock, and at 
lialf past three were bcvfjnd tlic region of the icc. Wc arrived 
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at the Priory of Chamouny at half past seven, after an absence 
of forty-five hours. 

“ We there heard that two English ladies (Mrs and Miss 
Campbell) had passed the Col du Gcant, two or three hours be- 
fore we reached the Petit Mulct, and that while we were near 
that rock, they were descending at Cormayeur. They had left 
Chaumony on Sunday, and spent the night at the foot of the 
rocks of Tacul. In consequence oi‘ the ignorance of their guides, 
they met with more difficulties than I experienced. They are 
resolved to attempt, next year, or the year following, the ascent 
of Mont Blanc. 

I owe so much of my success to Joseph Mai'ie Coutet, that 
I wish to present liini with a portable barometer, made by your 
(wccllent artist M, Gourdon^ and I l)eg that you will endaivour 
to obtain it for him as soon ns possible. 

‘‘ I am mucli indebted to you lor having procured me the ac- 
qiuiintance of M. De Saus^urc, and the inspection of thv sIkk's 
which his late father wore at the time of his ascent. I c:ot mine 
made upon the ^e^y same plan, and they enabled me to cross 
rapidly the Glacier of Kois.sons, and to pass where the guides 
could not follow me. I w^alkcd, indeed, with these shoes upon 
the hardest ice, as il‘ I had been upon the solid ground 

The following are tlie names of my guides: 

Joseph Mario Coutet, the chief. This was hife sixth ascent. 

David Coutet, his brother. This was his fourtli aseemt. 

Pierre Marie Favret, the strongest of them all. Tliis was his 
third ascent. Ills father formerly ascended with Saussure. 

was their 
ascent. 

Note by Prof. Pictkt, cm the Si}ecvncns from MonUBlanc. 

I 

Mr Cllssold has had the goodness to shew us his specimens, 
and give us duplicates of the most interesting. 

* These shoes have the soles sulliciently thick to receive nails of steel, rut u iih 
a square point, and the other end of which has a screw, which is fixed in the 
leather, on which rests the base of the pyramid, which forms the head of the nail. 
The steel is temi)€ted, and brought back to a s-traw colour- wl.icl» l.a\es it almost 
all its harduess, and renders it less liable to break. 


Jacques Coutet, another brother of Joseph. \ 

J. Baptiste Simon. ^ 

Matthieu Bossnet. 


first 
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No, 1. Is the fragment of a rock in situ, nearest the sum- 
mit, that is, the highest point of Europe. It is an amorphous 
rock, in "which feldspar predominates, mixed with a little quart/i. 
It is yellow here and there with oxide of iron. 

No. 2. Is a specimen of those rocks with vitreous hubbies on 
the surl’aee, which are commonly found on the Aiguille of 
Goule, and of which Jlr Clissold has brought a great number 
from the summit of Moiit Blanc. The one in question is coin- 
|}osed of a mass of black ainphilK>le (hornblende), almost i)ure, 
to w^liicli adheres a distinct crystal of feldspar’. At the place 
where the two substances come in contact, arc seen three or four 
globules of black glass, one of which is about a line and a half 
in diameter, and from this runs a slight groove, excavated out 
of the i'eldspar jxn tion of the stone, and in w hich there are 
suuill globules of black glass, an effect w'bich seems to confirm 
the opinion of those who attribute these fusions to lightning *. 

No. 3. Is a small sjieeliuen of the same kind of rock, but in 
which the iddsjjar is more disseminated. Two faces of the 
stone are wholly covered with microscopic vitreous globules, 
and one of its two faces, seen v/it!i a microscope, ap]>ears en- 
tirely covered with a \avnish arising from fusion. 

No. i\ Is a fragment of rock of the Grands Mulcts, covered 
w'ith small crystals of Adularla, intermixed with Amianihaii'‘|-, 


Aut. XXVI . — On the Visible Solar and Lumir Kclipses which 
will happen in the year 1823, as calculated for Edlnhurgla 
By Mr George Innes];. 

In calculating the two lunar eclipses, I have increa.scd the 
moon'’s equatorial parallax ^’gtli part, for the refraction of the 

• In our next Number we shall give an account of similar appearances obMcr- 
ved on the summits of hetiths on the Pyrenees, Riesengeberge and Andes.— Ed. 

•)• Mr CUssold, we understand, means to dei)Osi‘ the greater part of the Ppeci- 
inens in the British Museum, and in that of the Geological Society.— E d- 

4: The times are inserted according to the Civil account, the day being reckon- 
ed to begin at midnight. The elements are calculated from the Tables of M. De- 
lambre and M. Burckhardt- 
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earth’s atmt^pKcre. Astronomers seem doubtful how much is 
to be added to the semidiameter of tlie shadow of the earth, as 
projected at the distance of the moon ; but the quantity must 
certainly bear some proportion to the parallax. 

I send you tlie elements of the solar eclipse, for tlie use of 
such as may wish to make a projection ; but from the instant of 
greatest obscuration hilling between 5 and 6 o’clock, it will be 
found very difficult to determine, with sufficient accuracy, the 
distance of tlie corresponding points on the respective paths. 

In reference to this eelijise, it will be interesting to observe 
vliether any ^ isil)]e impression is made on the sun’s limb, at 
those places wliieh are sitiiateil about the extremity of the pen- 
umbra. Snell places will be found a little to the west, south- 
west, and south of London. 

The Elements of tlu* Solar Eehjise are as follows: 


D. 11. , 


Mean time of F.cliptic Conjunction vit Kdinhurgh, - July 

S. 6 

32 

4,73 

Equation of ^f^an to Apparent time at conjunction, 

— 

4. 

2P,i)0 

Hence the Apparent time of conjunction, is - - 

8, C 

27 

34, SO 

Longitude of the Sun and Moon, from true equinox, 

105 

14 

14,74 

Sun\s Right A.scension, - ... 

106 

32 

19,62 

Declination north decreasing, 

22 

35 

30,6 

horary motion in longitude, 

0 

2 

23,00 

Right Ascen.sioii, 

0 

2 

2.3,93 

1 Declination, - • - 

— 0 

0 

16,10 

semidiameter, - - ^ 

0 

15 

45,57 

horizontal juiruilax, ’ - - - 

0 

0 

8,65 

L.ililudc, .... 

H- 0 

0 

0,03 

11 oHiry increase of the equation of time. 

0 

0 

0,396 

Obliquity of the Ecliptic, 

23 

27 

49,76 

Moorrs Latitude North decreasing. 

1 

B 

42,77 

■ - — Kqualorial horizontal parallax. 

1 

1 

21,15 

. - horizontal semidiameter, 

0 

16 

42,12 

■ — .. .. horary motion in Longitude at conjunction, 

0 

37 

59,971 


0 

38 

0,072 

— — .»■ — — — — - - for the hour following, 

0 

37 

59,871 

horary motion in Latitude at conjunction, 

* 0 

3 

25,886 


0 

3 

25,610 

— ■■■ . — ■ ■ for the hour following, 

0 

3 

26,162 

Angle of the relative path with the Ecliptic, 

5 

50 

12,5 

Horary motion of the Moon from the Sun in the relative Orbit, 

0 

35 

43,78 


The following arc the results which I have obtained in cal- 
culating for Edinburgh : 
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CALCULATION for Edinburgh Observatory Observed Lat. 55’ 57 57 ',0 X. ; Long, in time, 12' 41", 4. W 
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The final results of the calculations are as follows : 



Edinburgh. 

Apparent Time. 

Mean Time. 

The eclipse begins, 

July 8. 4 54 26,09 

/ // 

4 58 55,39 

Greatest obscuration, 

5 21 18,01 

5 25 47,49 

Ap})arent conjunction, 

5 21 36,79 

5 26 6,26 

End of the eclipse, 

5 49 7,06 

5 33 36,72 


Digits eclipsed, 1 dig. 46' 31", 98, on the north part of the Sqn's disc. The 
Moon will make the first impression on the Sun’s limb, at 84° to the left of his 
zenith. 


January 26. Moon eclipsed, partly visible: 


Edinburgh. 

Apparent Time. 

f ff 

The eclipse begins, January 26. 15 12 4,9 

Mean Time. 

**• / // 
15 24 56,0 

Beginning of total darkness, 

16 9 34,6 

16 22 26,2 

Moon rises, 

16 17 30,0 

16 30 21,7 

Ecliptic opposition, 

16 58 1,7 

17 10 5vS,8 

Middle, 

16 .<>8 47,9 

17 11 40,0 

End of total darkness, 

17 48 1,3 

18 0 53,8 

End of the eclipse, 

18 45 30,9 

18 58 23,9 


Digits eclipsed, 20 dig. 49' 46",9 from the north side of the Earth’s shadow. 
The Moon’s centre will pass 4' 28",0 North of the centre of the Eorth’s shadow, 
at the middle of the ecli}Ksc. 

July 23. Moon eclipsed, jiartly visible: 

* Edinburgh. 



Apparent ' 

Time. 

IVfean Time. 

• 

u. 

, 

,f 

H. 

/ 

t! 

The eclipse begins, January 23. 

1 

16 

54,4 

1 

22 

57,1 

Beginning of total darkness, 

2 

23 

41,2 

2 

29 

44,0 

Middle, 

3 

13 

20,6 

3 

19 

23,6 

Ecliptic opposition, 

3 

15 

22,0 

3 

21 

24,9 

Moon sets, 

3 

3H 

50,2 

3 

44 

53,0 

End of total darkness, 

4 

3 

0,0 

4 

9 

3,0 

End of the eclipse. 

5 

9 

46,8 

5 

15 

49,9 


Digits ecli])sed, 18 dig. 13' 22",1 from the North part of the Earth’s shadow. 
The Moon’s centre will pass 9' 10",9 North of the centre of the Earth’s shadow, 
at the middle of the eclipse. • 

AfiKHDBSK, BtA iVbv. 1822. 
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Abt. XXVll.— Celestial Phenomena, from Janmry 1. to 
March 1. 18S3, calculated for the Meridian of Edisdmrgh, 
Mean Tithe. By Mr Geoege Innes, Aberdeen. 


The tiipes are inserted according to the Civil reckoning, the day beginning 
at midnight. 

January. ^ aiRDAnY- 


I» R ' t t t! 

1. 23 13 8 

Km. 1. fiat, 'll 

0 ** / « 

I. 1 84 28 

Em. I. sat. 7/ 

a IT 42 0 

Em. I. sat. 11 

8. 17 21 58 

Im. III. sat 11 

4. 4 2 

( Last Quarter. 

19 53 21 

Em. I. sat. IJ. 

£. 1 17 4 

Imm. 111. sat. ^ 

22 35 47 

( Last Quarter. 

6. 0 $ 10 

Em. 11. sat. 11 

4. 

^ greatest elong. 

9. 1 8 36 

Em. I. sat. 7/ 

22 30 30 

6 5 “ R • 

10. 37 21 0 

d ? 

5. 11 4.5 0 

d 9 d 

19..37 27 

Em. I. sat. 11 

6. 23 47 35 

F^. IL sat 11 

11. 4.19 30 


9. 81 22 44 

Em. HI. sat. 1/ 

12. 8 49 24 

19 7 0 

^ New Moon. 

6 1 $ 

21 48 10 

11. 3 6 25 


28 29 0 

61 )>} 

12. 3 17 45 

619 

13. 18 39 30 

61)6 

5 30 0 

619 , 

17, 21 33 2 

Em. 1. sat. y 

13. 23 48 49 

Ini. I, sat. 1/ 

20. 1 58 12 

J) First Quarter. 

16. 23 44 41 

Em. I. sat. 11 

18 24 2 

Q enters os 

18. 7 59 60 

d )> » tt , 

22. 0 26 0 

6 1 V 

12 4 5 

J First Quarter. 

2 38 3 

61 - 6 ' 

18 13 55 

Em. 1. sat. 1/ 

23. 18 34 25 

Km. n« sat, 11 

19. 7 22 0 

^ infer. ^ 

24. 23 28 40 , 

Em. I. sat. 2/ 

9 35 4 

0 enters K 

26. 17 10 53 

Q Full Moon. 

24* 18 18 <20 

Em. II. sat. 11 

IT 57 37 

Km. 1. sat. 11 

25. 5 6 21 

Q Full Moon. 

30. 21 11 2 

Em, II. sat. V 

20 9 ‘45 

Em. 11. sat. 11 


Mircb. 


» 

3. Id id 9 

Em. II. sat. 11 

» « # f/ 

16. 

^ greatest elong. 

4. 6 26 17 

rf D « • 

17. 19 55 10 

Em. III. sat 1/ 

Id 47 15 

]) Last Quarter. 

19. 18 13 35 

}) First Quarter. 

82 $ 37 

Em. I. sat* li 

20. 20 26 17 

Em. 1. sat H 

7. 2 87 8? 

61 W 

21. 9 44 0 

0 enters 

10. 13 15 40 

61 >} 

24. 21 29 25 

Im. III. sat 11 

80 55 1 

Im. II, sat. 11 

86. 17 34 43 

Q Full Moon* 

18. 18 30 41 

0 New Moon. 

87, 88 28 3 

£m. L sat. 11 

13. 0 

616 
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Art. IL’j^Sm^^-^Proceedinga of the Royal Society of Edkh 
biirgh, 

Nov, 18. 18£2.— T[ HE Royal Society resumed its sittings for 
the ensuing session. 

A paper by Mr J. F. W. Herschel, was read, On the Ah^ 
aorption of Light }yy Coloured Media^ and on the Ccdowea of the 
Priftmatic Spectrum exhibited by certmn Flames ; with cm ac^ 
count of a ready mode of determining the absobtk Dispersive 
Power of any medium^ by direct ExperimentT 

At the same meeting was read, “ OlmTvations on the Mine- 
ralogy of the Faroe Islands^ By W, C. Trevelyan, Esq. 
F. Jl. S. E. 

Nov. 25. — At a general meeting of the Society, the following 
gentlemen were elected Office-bearers and Counsellors for the 
ensuing session : — 

Sir Walter Scott, Baronet, President. 

Might Honourable Lord Gray, ) vice-Pieaidems. 

Hon. Lord Glcnlee, i 

Dr Brewster, General Secretary. 

Thomas Allan, Esq. Treasurer. 

James Skene, Esq. Curator of the Museum. 

* PHYSICAL CI.ASS. 

Sir G. S. Mackenzie, Bart. President. Alexander Irving, Klq. Seci'etary. 

Counsellors from the Physical Class. 

Henrj" Jardine,,Esq. I)r Kennedy. 

Profcs.sor Wallace. lle\. Dr Miicknight. 

Sir James Hall. Mr Stevenson. 

LITERARY CLASS. 

Henry Mackenzie, Esq. President. Sir William Hamilton, Bart. Secretary. 

Counsellors from the Literary Class. 

Right Hon. I.ord Chief-Baron. George Forbes, E.sq. 

Reverend Dr David Ritchie. Lord Mcadowbank. 

« 

Thomas Thomson, Esq. Professor Wilson. 

Dee. 2. — A paper by Dr Brewster was read, “ On the Struc- 
ture and Functions of the Human Eye, particidarly the Crys- 
talline lens^ The object of this paper was, to give an account 
of the author’s experiments on the human crystalline, separate 
from those in which he has for many years hcen engaged on tlie 
Crystalline Lenses of Animals, and an ahslract of which was laid 

M 2 
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before the Society, on the 17th of May 1819. The pai>er wai. 
ided into three heads : 

1. On the Structure of the Human Crystalline Lens. 

St. On the changes produced upon the Human Crystalline by age. 
3. On some remarkable affections of the Retina. 

On the same evening, a paper by Edwaku Grimes, Esq. R.jN. 
was read, entitled, "‘^Observations on the Flints of Warwickshire. 
Mr Thomas Allan presented to the Museum of the Society, the 
specimens which illustrated the paper. 

At this meeting, the following gentlemen were elected Ordi- 
nary Menib(TS ; 

Dr Shortt, Edinburgh- 

Dr Wallich, Superin tendant of the Botanical Garden, (yiilcutta. 

Robert Abercrombie, Esq. of Birkenbog. 


Akt. XXIX. — Proceedings of the Wernerian Natural History 


A^o7'. 16. Jl ROFESSOR Jameson communicated to the 
Society Mr Trcvelyarfs account of the geognosy of the coast of 
Nortliumlierland near Ihimhorough, He also read extracts of 
a U'tter from Pr Oudiiey, leader of the African exploratory ex- 
pedition, dated at Morzouk in June last. 

Dr Hihhert then read an account of the natural oxpedicnis 
resorted to by a boy in Cheshire, for siqijJying the want which 
he has sustained since birlli of his fore-arms and hands. 

At the same meeting the Secretary communicated a list o1 
birds observed in the Zetland Islands by Mr T.aurence Kd- 
inondston, in addition to those recorded by authors. Also a trea- 
tise on the Mclastoniaecop, including descriptions of eleven new ge- 
nera, by Mr David Don, curator of the Lambertian Herbarium. 
And he likewise read 1 \v(» cominunications iVom Lord Gray, now 
in Italy, yontaining notices of the experiments of the Chevaliei- 
Morosi of Milan, on the excitation oflieat by friction, and on an 
effectual motle of solde ring broken pieces of cast-iron. 

Nov. 30. — The Secretary read a paper by tlie IlevcTcnd 
George Young of Whitby, on the mode in wliich tlie remains 
of quadru})cds may have been brought togetlier in the celebra- 
ted Kirk dale (’avern, Yorkshire, and confuting the hyjiotliesis 
of its having been a den hva'iias. 
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Mr Charles Aflderson of Leith presented to the meeting an 
improved measure, for ascertaining small quantities of liquids 
with expedition and accuracy. 

Professor Jameson then communicated extracts of letters, gi- 
ving a general account of discoveries made by Capt. Scorcsby, 
during the last summer and autumn, on the east coast of West 
Greenland ; he having explored a stretch of about 800 miles of 
that almost unknown region. He found the coast totally un- 
like that laid down in our best charts, and differing very widely 
in its position. He was within 200 miles of the presumed site 
of the lost colony. He every where remarked traces of inhabi- 
tants, without seeing any. He found on some jmrts of the coast 
a line of open sea, about 20 miles broad, but in others the main 
ice was very near the shore. — The Professor then read an ac- 
count of a new species of I.ojffhus (L. Histrio), from the West 
Indies, by the llcverend Mr Guilding of St Vincent’s; and he 
also communicated a notice ot* a mannnotirs tusk, 6^ feet long, 
dug uj) at Rugby in Warwickshire, the tusk being at the same 
tine exhibited. 

At this meeting the following gentlc‘men were elected office- 
lx‘arers of the Society for the ensuing year : „ 

Kooeht Jameson, Fsc^. President. 

Robert Stevenson, Esq. 

» David Falconar, Ksq. 

Dr David Ritchie, 

Rev. Principtii Baird, 

Pat. Neill, Esep Secretary- Win. Ellis, Esq. 7’rcasurer. 

James Wilson, Es({. Librarian. P, Syme, Esej. Painter. 

Council. 

Dr Samuel Hibbert. H. K. Greville, Ksq. 

P. Small Keir, Esq. Sir William JtirtUne, Ban. 

Robert Bald, E.sq. Rev. Janies Griergon, M. D, 

Professor Dunbar. Professor Graham. 

At this meeting, also, the following gentlemen wi;re elected 
members. 

Ordinary. • 

The Rev. Dr D. Scott of Corstorphinc. G. A. Walker Arnott, Esq, A. M. 

Non-Rfsident. 

Hercules Scott, Esq. Prof. Moral Phil, in the Univ. and King’s College, Aberdeen. 
The Rev. Lansdovvn Guilding, B. A. F. L. S. &c. of the Island of St Vincent’s. 
Captain William Edward Parry, R. N. 

Captain William Franklin, R N. 

John Richardson, M, D. Naturalist to the American Land J^xpcdition. 

Alexander Inshcr. Esq. R N. Surgeon, .it present uith Captain Parry. 
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CORAeBlH}IfDING. 

Th« Rev. George Young, A* M. of Whitby. 

Laurence Edmondston, Esq. of Zetland. 

David Don, Esq. Librarian to the Linncan Society. 

William Jack juw. Esq. Naturalist with Sir Stamford Raffles, Sumatra. 

J. S. Miller, Esq. A. L. S. Author of the Natural History of the Crinoidea. 

Forbign. 

Robert l.yal, M. D. of Moscow. 

Art. XXX.— scientific INTELLIGENCE. 

1. XATUUAI. 1‘HILOSOPHY. 

ASTRONOMY. 

1. Sfcolid Covict of 1822. — This contct was discmerecl by 
M. Pons, at Marlia, on the 13th July 1822. It was seen by 
M. Gambard at Marseilles on the 20th July, and in Gennany 
not till the 20th of August. The following arc the parabolic 
elements, derived by M. Harding Iroin observations on the 21st 
and 27th of August, and the 2d of September, and also those 
of M. Encke at Seeberg. 

Hirdikg. Enckb. 

Parabolic Orbit. Elliptical Orbit. 

Time of Pcrihulion, ifeg, Oct, 83- a" 4-5' 1" Oct. 24. 99374 M. Time. 
Long, of Penhelion, - 272° 28' 31"^ 270° 31' 30" .7 

Long, of Node, - - 92 24 SO * 93 4 52 .4 

Inclination of Orbit, . 53 28 46 . 53 39 41 .8 

Log. of shortest distance, . 0.062358 0.0545019 

Excen tricity, ... . . 0.96617605 

Log. of half the greater axis, . . 1.5253033 

2. Iu(y)iffitude of New York . — From the wJar eclipse of Au- 
gust 27. 1821, Professor Renwick has deduced the longitude of 
New York, whicli he finds to be 74° 5' 11", or 4b 56' 23.4" W. 
from Greenwich. The observations were made from the cupola 
of Columbia College, the latitude of which is 40° 42' 45". 

OPTICS. 

|l^ BmtmaiCs Dynamcter far meuJiurmg Magnifying 
Powers . — This simple instrument consists of a small tube, 
Jiaving within it a mother-of-pearl scale, divided into tenths of a 
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line, the divisions being read off with a small eye-glass at the 
other end of the tube. When distinct vision is obtained in the 
telescope, the small tube is held against the eye-glass of the 
telescope, and the observer sees How many divisions of the scale 
are occupied by the small luminous circle in the centre of the 
eye-glass. The clear diameter of the object-glass is then di- 
vided by this quantity, and the quotient is the magnifying 
power. This apparatus was first described in the EpfUmeHdes 
de Berlin for 1775, Mr Ramsden had, fifteen years before, 
constructed a similar instrument, in which he measured the 
diameter of the small luminous circle, by the extent of the two 
images formed by two semilenses. — Bee tlie Bibl. UniverseUe^ 
Sept. 1822, p. 6. Note. 


MAGXETISM. 

4. Magnetism the Violet Rays . — The Royal Academy 
of Sciences of Lyons, have offered a prize of SOO francs, for a 
solution of the interesting ({uestion respecting Moriehinfs ex- 
periments on the magnetising influence of the violet rays. (See 
this Journal^ vol. i. p. 239.) The competitors are required ‘‘ to 
shew, by decisive experiments, if the violet ray of the solar spec- 
trum possesses the virtue of communicating magnetism to the 
unmagnetised needle of steel; — if this virtue belongs to it, 
to the exclusion of the other coloured rays and, in short, 
if this species of communicated magnetism, attributed to the 
violet light, is real’ or illusory."” In the programme of this 
prize, it is slated, ^hat Professor Configllachi of Pavla, found 
that the same kind of magnetism was communicated by every 
other ray of tin; siin])le light of day, and even in total dark- 
ness. The memoirs to be s(‘iit to MM. Mollet and Dumas, Se- 
ereUries, before the 30th of June 1823. 

5. Steinhausefs Method of making Artificial Magnets.— 
Professor Steinhauser has found, that the usual operation of 
double touch should be performed in a circle ; and that, in mag- 
netising horse-shoe magnets, two of them should he placed with 
their friendly poles together, and the touch performed circu- 
larly. Upon tlie separation of the two horse-shoe magnets, a 
considerable part of their force is lost, unless the great circuit is 
previously formed into two smaller ones, Ijv joining the poles of 
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each with a piece of soft iron. By these rules, wagnets of extra- 
ordinary power may be made. 

ACOUSTICS. 

6. Velocity of SoumL^^Tho velocity of sound in the atmos- 

phere has been recently measured with great care by a com- 
mittee of the Members of the Institute of France, consisting of 
MM. Prony, Bouvard, Mathieu, and Arago. The result of 
their observations was, that at the temperature of + 10'’ of the 
centigrade thermometer, the velocity of sound in a sc'cond is 
173.01 toises, or 337.52 metres, =r 110.6 English feet, and 4 
inches at the tem})eraturc of 50^ of Fahrenheit. The academi- 
cians, in the year 1738, had obtained 173.84 toises at the same 
temperature. — Bihlioth, U7uvcnrlh\ Sept. p. 5J7. 

7. On S(mnds excHcd in Hydrogen Gas . — When we insert- 
ed in No. XIII. a notice * of Mr Leslie's experiments on the 
sounds excited in hydrogen gas, we were not aw^are that similar 
experiments had been made, so early as 1812, by Messrs Kerby 
and Merrick, till it was j)oiiitcd out to us by an esteemed corre- 
spondent. ‘‘ I have not," he remarks, Ll)e Transactions of tlu‘ 
Philosophical Society of C'ambridge, atul I cannot therefore tell 
what Mr Leslie's ex])eiiments may be ; but if they only go to 
shew that hydrogen is a bad conductor of sound (and this is 
w^hat I collect from your account in the Philost)phlcal Journal), 
the fact has been established long ago. You will find it in 
Nicholson's Journal vol. 33. \\ 1G8, among other experiments 
of the same kind on difterent gar>es, made by Messrs Kerby and 
Merrick in 1812 -f*." These ^ery curious expcp;n(‘nts, with ad- 
ditional calculations, have been republished l)y Mr Farev sen. 
in the article Gases in the Edinburgh Encycloimcdia, vol. x. 
p. 121. Our correspondent will observe, that we have gi\'en in 
No. XIII. all the facts in Mr Leslie's paper, which occupies 
only a few^ lines more than a page in the (Cambridge Memoirs. 

• The word Itamfaction in that notice was twice misprinted, from the tyjies 
being transposed, and falling out. 

f M. Chladni of Wirtemberg had determined very long ago, that both liydro- 
gon and azoic give a note considerably lower than what we should infer from cal- 
culation. 



J85 


Natural Pkilmophij, — Mcteorolugy. 

, METEOROLOGY. 

8. Mr Anfj^ersoris New Atmemictcr. — Mr Anderson of Perth 
has invented a new atmometer, for measuring the spontaneous 
evaporation from tlie surface of water, in any given time. This 
instrument is quite different from the atmometer described by 
Mr Anderson in the 2d volume of this »Tournal, and is free from 
all the objections to which these instruments, as they have been 
liitherto constructed, arc liable. We hope to be able to give 
an account of this invention in an early number. 

9. Singular Storm at Eng'Jueu — In a very interesting work, 
entitled Journal of a Ilorf’a ultural Tour^ performed by a De- 
putation of the Ilorticultiiral Society of Scotland, and just pub- 
lished, we find the following account of a singular storm, which 
took place at Knghien, on the 12lh SeptcMuber 1817. A 
dense black cloud was vseen advancing from the east, and as this 
cloud developed itself' and increased in magnitude, one half 
of the hori;-'on l)ceanie shrouded in darkness, enlivened only 
by occasional flashes of forked lightning, while the other half oi’ 
the liorizon remained clear, w illi the sun shining bright. As the 
black cloud approached, t!u‘ sun's ra>s tinged it of a dull copper 
colour, and the reflected light caused all tlie streets and houses to 
assume the same lurid and metallic line*. A sort of whirlwind 
whi^b even raised the small gravel from the streets, and dasljed 
it against the wlndow.s, preceded tlie rain, wliich fell in heavy 
drops, but lasted only a short time. The sun now became ob- 
scured, and day converted into iiigiit.’’ ’^fhe Deputation were 
at the house of M. I’armcntier during the storm, and so great 
was the darkness, that they were obliged to use candle light in 
examining some valuable continental publications connected witli 
botany and horticulture, which were slicwn to tliem by M. Par- 
mentier. — Horficulfnrol Tour^ p. (>29, 8J30. 

](). Enormous Fall of Hain in the 'rropics, — The following 
singular and almost incredible statement, is givwn in Professor 
Sillijnan's American Journal of Science, vol. iv. p. 875, on the 
authority of a letter from M. lloussiu, captain of a vessel, dated 
Cayenne, 28tli Pebruary 1820. “ You will perhaps learn 

* Mr NcmII informs us, that this efloct was so remarkable, that every thiiif; 
hiut the same ajipearancc if it had been made of copper.— Ei> 
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with no inconsiderable interest, the following meteorological fact, 
the authenticity of which I am able to certify. From the 1st 
to the 24th of February, there fell upon the Isle of Cayenne 
tzvelve feet seven inches of water. This observatioa was made 
by a }^rson of the highest veracity ; and I assured myself, by 
exposing a vessel in tlie middle of my yard, that there fell in 
the city ten and a quarter inches of water between eight in the 
evening and six in tlic morning of the 14th and 15th of that 
month. Frofn these enormous rains has resulted an inundation 
from which every plantation has suffered. 

11. Great Dryness of the Air at Perth . — Tlie dryness of the 
air at Perth on the 13th of June, was greater, according to the 
hygromctric fonnula of Mr Anderson, than it has been observed 
on any former occasion, with suitable instruments. While a 
naked thermometer stood in the shade at 78", one covered with 
moistened cambric was so low' as 60". The difference, amount- 
ing to 18", indicated that the air was so partially cltarged wnth 
humidity, that it could have retained in the state of vapour 
more than double the quantity of water, which it actually held 
in solution. Tire evaporation, estimated by means of two in- 
struments of great delicacy lately invented by Mr Anderson, 
w^as at the rate of j^^lh of an inch per hour from 3 to 6 o’clock 
r, M. If the evaj)oration were to piXK^eed at this extraordinary 
rate during the whole month, it would amount, in thirty days, 
to about 14 inches of {)crpendicular dej)th. The low tempera- 
ture of the night, however, which (for reasons Mr Anderson 
explained in a paper read before the Literary and Antiquarian 
Society) always attends a dry state of' the atiiiosphere, must re- 
duce it greatly below the calculations; insomuch, that it would 
probably be rated Uk) high even at a third part of what has been 
stated, actual evaporation for the past part of the present month 
being only S^^^th indies. 

HYDUODVNAMICS. 

12. New Steam-Engine of great Power . — We understand 
that Mr Perkins has invented a new steam-engine, founded on a 
new' property in steam, by which more than stven-eighihs f)f the 
fuel and weight of engine may be saved- He has constructed 
a small one, with a cylinder two inches in diameter, and a stroke 
i)f heclvc inches, which has tlic [xiwcr ni' seven lior^cs. 
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II. CHEMISTRY, 

13. Dr WollastmCs Test for Magnesia, — If a solution con- 
taining magnesia, decomposed by a mixture of phosphate and 
carbonate of ammonia, is spread upon a plate of glass, and if 
we trace any word, Magnesia for example, upon the glass thus 
covered, witli the extremity of a glass rod, the word will appear 
in white characters. The magnesia re-dissolved by the excess of 
the carl>onate, is precipitated upon the traces of the glass rod, in 
consequence of the expulsion of the carl>onic acid by the heat 
disengaged by friction. When there is no precipitation on the 
traced characters, then no magnesia has been present in the so- 
lution. 

14. Method of maldrig Green Fire. — When the following 
composition, which has been a desideratum in pyrotechny, is 
burned in a reflector, it sheds a beautiful green light over sur- 
rounding objects. It may likewise 1 h) employed in flre-works. 


Flowers of Sulphur, . . Imparts. 

Nitrate of Barytes, . . 77 

Oxymuriate of potash, . . 5 

Metallic Arsenic, , 2 

Charcoal, ... 3 


The nitrate of barytes sliould be well dried and powdered, 
and then mixed with the other ingi'edicnts, all finely pulverised 
and triturated till they are perfectly mixed togetlier. In order 
to make tlie combustion slower, a little calamine may be added. 
— Journal of Seknee^ vol. xiv. p. 232. 

15 Fusion of Charcoal hy Hares Deflagrator, — Mr Hare 
had some time ago observed, that the charcoal }K>ints, when ig- 
nited by thc‘ instrument, assumed a ]>asty consistence, and ap- 
peared as if in a state of fusion.” This most important fact 
seems to have been placed beyond a doubt by Professor Silli- 
nian, who has obtained some very curious and valuable results 
with the Deflagrator. 

When the charcoal points were brought into conta(!t, and 
then withdrawn a little, the most intense ignition took place. 
The charcoal part of the positive ]>ole shot out and increased 
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from the 10th to the 8th, and sometimes to the ^'th oi’ an Inch 
In length. The charcoal of the negative pole, on the cf ntrary, 
was diminished, and a circle-shaped cavity was formed at the end 
of it, as if the matter had been actually transferred to the posi- 
tive pole, by a current flowing from the negative to the positive 
pole. From various experiments, Professor Silliman concludes, 

that there is a current from the negative to the positive pole^ 
and that carbon is actually iramferred by it in that direction^ 
probably in the state of vapour. 

Upon examining with a microscope the projecting {xjintof tlie 
positive pole, it exhibited decisive indications of having under- 
gone a real fusion. It presented a marnillated appearance, and 
its fonn was that of an aggregation of small spliercs. Its sur- 
face was smooth and glossy, as if covered with a varnish. Its 
lustre was metallic, and it had entirely lost the Microns apf>ear- 
ance. It resembled brown luematite. The pores of the charcoal 
had all disappeared, and the matter had become sensibly harder 
and heavier. —Sillimairs Journal^ vol. v. p. 108, — ll^i. 

16. Cryslallisaiion under Pressure . — 11 y means of a [Hnver- 
ful machine, by which a pressuix' of 1400 atmospheres may lx* 
obtained, Mr Perkins has, we learrj, made several very import- 
ant discoveries respecting the cry stall Isatioti of sea- water and 
other solutions unde r this pressure. His discoveries have hacu 
communicated to the Koyal Society of London. 

17. Ammonia in Lam.— Professor Gmclin of Tubingen is 
said to have discovered in clinkstone lava ammonia, which is 
disengaged by distillation. He also found it in columnar ba- 
salt. 

18. Test for Barijtcs and Strontiaii . — In order to distinguish 
these earths, make a solution of eitlicr, by nitric, inuriatic, or 
some other acid, which will form a soluble salt with it. Add 
solution of sulphate of soda in excess, filter and then test the 
clear fluid by siibcarbonate of potash. If any precipitate falls 
down, the earth is strontian, but if the fluid remain clear, it is 
barytes. 

19. Analysis of Tabular Spar from Lake Champlain . — The 
following is the analysis of tliis mineral by M. H. Seyl^ert of 
Philadclpliia. Specific grafvi^y ^.884. 
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SUica, . 


. 

51.00 

Lime, ... 

- 

- 

46.00 

Alumina and Oxide of Iron, 

- 

- 

1.33 

Water, ... 

Magnesia, a trace. 



1.00 

99.33 


It is therefore a bisilicate of lime, and its rninoralogieal formula 
is Ca S*. — Anur, Jovrn. vol. v. p. 114. 

ni. NATURAL HISTORY. 

MINERALOGY. 

Analijsu of Green Pyro^vcnc . — This mineral accompanies 
the preceding, and was armlysed by the same chemist. ftj)ccif)c 
gravity 3.377. 


Silica, 

- 

50.33 

Protoxide of Iron, 

- 

20.40 

Lime, 

- 

19.33 

Magnesia, 

- 

6.83 

Alumina, 

. 

1.53 

Water, 

Protoxide of Manganese a trace, 


0.67 

99.0 

Id, p. 116. 


21. Analysis of Colophanitc . — This mineral acc'ompanies the 
preceding, and" was analysed by the same chemist. Specific 
gravity 3.896. , 


Silica, 


- 

38.00 

Lime, 


- 

29.00 

Protoxide of Iron, 

- 

- 

25.20 

Alumina, 

- 

- 

6.00 

Water, 


■ 

0.33 

98.53 


Id, p. 118. 

22. Honourable Mr Knox on the Newry PUch^itonc , — The 
pitchstone of Newry in Ireland, described by the Honourable 
G. Knox, in the volume of the Transactions of the Royal So- 
ciety just published, occurs in veins in granite, and, in mine- 
ralogical relations, agrees with the j)itchstones ol‘ the Island 
of Arran, in the Firth of Clyde. Mr Knox states the fol- 



190 Scientific lnielUge))ce. 

c 

lowing as the most distinctive characters of the Newry pitch- 
stone ; its ready divisibility into laminae ; its proneness to dis- 
integrate ; the regularity of its rhomboidal fragments, and its 
oily or bitiminous smell The bituminous smell led Mr Knox 
to believe, that the pitchstone contained some inflammable matter ; 
and after a series of experiments, detailed in his memoir, he found, 
that the pitchstone of Arran, Newry and Meissen in Saxony, af- 
forded two inflammable substances; the one more volatile than the 
other, but both inseparable from the stone, except at a heat ap- 
proaching, if not entirely amounting to, whiteness. He conjectures 
it to be a combination of naphtha and nicotine. The following is 
the result of his analysis of the Newry pitchstone : Silica 78.800, 
Alumina 11.500, Lime 1.12, Protoxide of Iron 3.03(5, So- 
da 2.857, Water and Bitumen 8.5(X), 99.818. Professor Ja- 

meson, in his Mineralogy of the Scottish Isles, vol. i. p. 48., says, 
when describing the Arran pitchstone, when pounded, it emits 
a hitimlnouJi smelly ichich renders it prohabie it may contain an 
inflammable matter!'’' The pitchstoiies mentioned by Kir wan as 
containing inflammable matter, aj)pear to be not true pitchstone, 
but opals. The jalchstone of Planitz in Saxony, like that of Ar- 
ran, we know contains bituminous matter ; and wc have speci- 
mens from that quarter, containing a black silky fil)rous shining 
substance, whicli is a compound of silica, carbon, alumina and 
iron. And >ve may add, that, according to some chemists, the 
pitchstone of Potschappel in Saxony, contains, besides the usual 
ingredients, three parts of Lith’um, Mr Knox^ formed a sub- 
stance resembling pumice, by exposing the pitchstone to the ac- 
tion of heat; but for the details on this curious subject, we must 
refer to the memoir itself. 

23. Changes in Carrara Marble, — According to Em Ri- 
petti (Giorn. Arcad. xlv. 54.) the marble of Carrara affords an 
example of the chemical change of a mountain rock without 
its disintegrating. The marble rocks of Carrara have not 
every where the pure snow-white colour for which they are 
so famous, but are for the most part greyish-white, and are only 
snow-white in certain parts, where veins and spots of oxide of 
iron, sulphate of iron, and iron-pyrites, have been formed. Some 
of these spots seem to be of old formation, and fixed ; others, 
on the contrary, appear to be forming at present, and arc again 



Naturat History. — Mineralogy, 191 

carried away by the }3erct)latiDg water, and leave the marble^ 
for the first time, of a pure snow-white colour*. Whole rocks 
appear to be changed in this way by a chemical process. In il- 
lustration of this, it is remarked, that the rock of the old quar- 
ry named Di Voggio Silvestro, was formerly useless, but du- 
ring the lapse of time has become pure white marble : and fur- 
ther, that the different kinds of Carrara marble change in the 
course of time, and generally become purer. ^ 

24. (hi the Formation of Rock-Crystal. — Spallanzani re- 
marks, that the numerous beautiful rock-crystals in the cavities 
of the Carrara marble, continue still to form, and from a pure 
acid fluid. Rijietti, in his tract Sopra TAlpe Apuana ei 
Marmi di Carrara, 1811,’’ adduces some new observations in 
favour of this opinion, and tells us, that, on opening a drusy 
cavity, there was found 1 J lb. of the above fluid, and among 
the solid crystals, a soft mass the size of the fist, which, on ex- 
posure to the air, hardened into a substance having the charac- 
ters of calcedony. According to Daubuisson and Beudant, the 
opal of Hungary is sometimes found in a soft state. 

25. New Analysis cf' Heliotrope — According to Brandos and 
f'irnhabcr it contains. Silica, 96.25 ; Oxide of Iron, 1.25 ; Alu- 
mina, 0.83 ; Water, 1.05, err 99-58. 

26. Colouring of Marhle. — The ancients were acquainted 
with a mcnle of communicating various lively and very durable 
colours to marble, hitherto unknoAvn to us. Lately Ripetti, in 
his tract published at Florence in 1821, entitled Sopra rAl}>e 
Apuana ei Marmi di Carrara,” throws some light on this sub- 
ject. Among the different sorts of marble of Carrara, that of 
the quarry Di Betogli is particularly fine granular, and pure 
snow-white, but at the same time uncommonly changeable. 
When exposed to the air for some months, it loses a portion of 
its water and its carbonic acid, becomes brittle, and specifically 
lighter, and in two years suffered a loss of 7 per cent. The 
workmen, on account of its property of easily falling in pieces, 
name it hurnt marble (M. concotto or Salone). This evil is 
cured in part by rubbing it with Euphorbia characias, L. ; but 
it is principally employed to colour the marble, which absorbs the 


The workmen say. II marnio si purga. 
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colouring matter readily. Figures, fruits, See. cut of this marble, 
and penetrated with colours by means of heat, have a very 
agreeable appearance, and in durability of colour resemble the 
variegated marble paintings found in the Temple of Nemesis at 
Ramno, and in other places. 

27 . Chemical Anah/sis of Tabular Spar by Rose. — He gives 
the following as the constituent parts of the tabular spar of Per- 
heniemi in Fi/iland. 

51.60 Silica, containing ?5.93 Oxygen. 

46.41 I.ime, containing > 13-03 Oxygen. 

A trace of Oxide of Iron, 
l.l 1 Intermixed ])articles of actynohte. 

99.12 

This tabular spar is therefore a In.^ilicate of lime, and has the 
^anie chemical constilutioii as augite. 

Rose remarks, The Ibrms of aiigile and tabular spar are dif- 
iereiit ; the angles of tlu’ j)nsm of augite is OS'" 18', and 87^ 42'. ; 
but on tabular spar, on the contrary, according lo the measure- 
ment of bis brother, they arc 95" 18', and 84 42'.'" This fact, he 
further remarks, is striking, although it is not solitary. Calc-spai* 
and arragonite have the same coinposition, hut differ in form ; 
also garnet and vesuvian, and iron-pyrites and spar-pyrites. M, 
Mitschcrlich has found that an artificial salt, the acid phosphate 
of soda, can crystallise hi two different forms. This ajijiearanee 
seems to depend on a different arrangement ,of the individual 
constituent parts, by wliieli not only different forms, but also 
different chemical projiertics may take jilace.' The augite, for 
instance, is not attacked by acids, while they decompose the ta- 
bular spar with ease. This appears to be connect c‘d with the 
diff*erent relations to acids, which Berzelius has observed in ma- 
ny bodies which have been exposed to boat, or arc in their un- 
altered state ; for example', in the gadoliiiite, zircon earth, the 
oxide of chronic, and many antimonial .salts, 

28. On the Calaitc^ or Tur(jnois of Persia^ and the Lazulite. 
— Berzelius finds tliat Calaitc is a comjiouiid of phosphate of 
alumina, phosphate of lime, silica, oxide of iron, and oxide of 
aipper. The LazuVite is a comjiound of phosphate of alumina, 
phosphate of manganese, and of phosphate* of iron and oxide of 
iron. 
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99. Transact)mts of the Geological Society^ — The Geolagical 
Society lias just published a half volume of 'iVansactions, being 
the commencement of a new series. It contains the following 
papers : — On the Geology of the soutliern coast of Knglaud^ 
from Bridport to Bahbacomhe Bay* Devon, by //. T. Dc In 
BecJie^ Esq, — On tlie l^agshot Sand, by Hcvrj/ Warhnrtm^Esq. 
— On a Fresh-M^ater Formation in Hordwell Cliff, by Mr Wch^ 
ster. — On Glen I'ilt, hy Dr MacCulhH'Ji. — On the Excavation 
of Valleys by Diluvian action, by the licxK Prqfcssm' Jivcldand. 
— On the genera Ichtliyosauriis and Plesiosaurus, by the Rev. 
W. Conyheare. — Outline of the Geology of RussLa, by the lion, 
William T, H.FOiV Strangivays, — On the Gt^ologyof the coast 
of France, Department de la Seine Infericure, by II. T. De la 
Bcchc.^ Esq. — On the Valley of the Sutlnj, in the Himalaya 
Mountains, by II. T. Colcbrmkcy Esq. — On the Geology of the 
north-eastern Ixirder of‘ Bengal, by H. T. Colchrocl'c^ Esq. ; witli 
various other papers and notices ; tlie wliole illuHtrated by 
plates, ma])s and sections, many ol them coloured. 

HO'l ANY. 

The following notices, on subjects connected with Gardening 
and Botany, are derived from a Avork just publislud, under the 
title f?f Journal of a Horticultural 'I'oqr by a Deputation of 
the Caledonian Horticultural Society,"' and which, wc believe, 
was written chiefly Dy V. Neill, l'>scj. Secretary of that Society, 
and no doubt owes 'iiuchof its value* and interest to his learning, 
sagacity, and activity of research. 

30. Succory as a Blanched Salad. — The Cichorium Intybus 
f)r succory, is a plant indigenous to Jlritain, rare indeed in Scot- 
land, but very common in the chalk districts of England. A 
variety of this plant, improved by cultivation, is found very 
useful in Frar.C(\ and it seems strange that it slioidd he Avholly 
overlooked in this country. The young leaves* arc used in 
salads, and for this j)urpose successive sowings are made in gar- 
dens. When the plant is raised in fields, the outer leaves are 
plucked at different })eriods of the summer and autumn, and 
given to milch cows. (>)ws fed on them arc said to yield gene- 
rally about a third more milk than when on ordinary fodder ; 
vor. vTir. NO. lo. januakv 1823. n 
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but at first the milk acquires somewhat of a bitterish taste. This 
kind of green food is also accounted excellent for promoting the 
production of butter. At the approach of winter, the roots of the 
succory plants arc dug up and stored in a cellar or out-house. 
They are laid horizontally in a bed composed of sand or light soil, 
with the crowns or heads outennost and uncovered ; a thin layer 
of soil is then added ; then another row of roots ; and this is re- 
peated till tke beds be perhaps three* or four feet high. It is 
only necessary that the place in which the roots arc thus stored 
be defended from frost ; light is not only unnecessary, but 
would be prejudicial. Here they afford the blanched shoots cal- 
led Barbe-de~Capucin^ much relished in France as a winter 
salad. Frequently the roots are packed among moist saiul in n 
barrel, having numerous round holes pierced in its sides : the 
crowns of the succory plants are so placed, that the shoots may 
readily push their way through the holes : they are thus kept 
quite clean, are very easily gathered as wanted, and rej)cated 
cuttings are obtained. Barrels thus prepared are sometimes 
carried on board vessels about to sail on long voyages, and fresh 
salads arc thus procured after the? shi|:) has been some montlis 
at sea. When setit to the Paris mai^ket, the succory r(K)ts are 
generally drawn from the beds, and tied in bunches, wltli the 
etiolated shoots attached to them. — Hoji. Tour^ p. 36*8. , 

81. Rrngihg of Walnut-trees " — The Baron de Tschoudi, 
near Metz, in Lorraine, has introduced the practice of ringing 
his walnut-trees ; Uiking out two inches of the outer bark all 
all around, and jdastering over the part with the onguent de 
St Fificre,’' i. c. clay mixed with cow-house cleanings. The 
ringed walnut-trees not only prove more prolific, but the fruit 
is more early. — Iloi't. Tour^ p. 489. 

32. Allantlius glandnlosiK — This Japan tree has become a 
common ornament of gardens at Paris, while in England it is 
rather neglected. It seems admirably well adapted for plant- 
ing on the margins of ))ublic promenades, as it flourishes in the 
px)rest and most arid .soil, sending it>. sprc'ading roots abroad 
in search of moisture and nonrislmieni. In the hard irravel- 

o 

walks of the Jardin des Plantes, it remained (juite green, after 
the parching heat and drought of July and August ; wliile tlu* 
lime-trees (rows of winch extend the whole length of the gar- 
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dens, on each side of the central walk) had been much burnt 
up, or nearly deprived of their foliage. The ailanthus like- 
wise continues long in verdure : towards the end of September, 
it still retained its fine pinnated leaves, long after the walnut 
and the ash had shed theirs. 

33. Peat Mosses of HoUa/nd . — Without coals, and without 
copse-wood, the Dutch have to depend on their veener or peat- 
mosses for fuel. There are two kinds of these, the higher and 
the lower. The high mosses afford a layer of what is called 
grey or dry peat. This upper bed of peat is generally about 
six feet in thickness: it seems to be composed rather of leaves 
and stems of reedy plants, than of heath, or the plants which 
commonly accompany heath ; and fragments of large branches 
of trees have sonK'tirnes been found in it. Beneath this peat, a 
thin bed of blue clay commonly apj)ears, and which, on the peat 
being removed, forms arable land. 7'he low mosses afford what 
are called mud-peats, and when these are taken from the infe- 
rior layer of such moss, the excavation speedily becomes cover- 
ed with water. When the under stratum of moss is firm and 
contains wood, it is callt‘d derry. Many trunks of trees occur 
in it; and tlie.se uniformly lie with their heads pointing east- 
ward, hhowing that the storm or debacle which overwhelmed 
theai had come f rom the ivest. Some of the timber, oak in par- 
ticular, remains sound, so that it can be used in carpentry ; but 
it is of a dark colour, as if stained \\\th ink. There is a law 
again.st digging through this derry in the lowest parts of the 
country, much water being found to ooze in the sand below, 
and to be rejwes.sed by the compact la>er of wood- moss . — HorL 
Tour., pp. 187. and ^237. 

31. Dutch Jsfu's are in great recpiest by the industrious far- 
mers around Ghent, and in t)thcr j)arts of Flanders, proving to 
them a very useful manure. So far as we could learn, they are 
little used in Holland itself; but they are carefully collected 
and sent by water to the Flemish agriculturists. As might be 
exf)ected, Amsterdam produces by far the largest quantity. 
Messrs Sielring and Vander Aa, of that city, are the principal 
dealers. They have a lease of all the ashes of the capital, and 
likewise o(‘ those of tlie neighbouring towms. In Amsterdam 

N 52 



196 Siienti^ Intelligence. 

they have 80 carts and horses, and as many men; daily employ- 
ed in carting the aslies. These are carefully separated from the 
street manure, and stored under long shades on one of the 
quays, where they he ready for cxjK)rtation. h'or information 
regarding the employment and utility of these ashes in agricul- 
ture, reference may be made to the publications of Sir John 
Sinclair and Mr Radcliffe. They are also found useful in hor- 
ticulture. M. de Wulf of Ghent, particularly recommends 
their use both in the garden and orchard. He observes, how- 
ever, that they should not l)e laid on the borders very recently 
after being taken from the fire, for in that case they would prove 
injurious ; but that after l)eing kept for a short time, and if they 
be applied in a small ({uantity, they nevei* fail to produce the 
best effects. M. de Wulf particularly nienlions, that fruit-trees 
in a languishing state in liis garde*!, have been restoretl to vi- 
gour, by the application of ashes. He considers that they not 
only tend to open the soil, and to stimulate it, but also assist in 
affbrditig additional nourishment to the plants, by means of the 
water which they absorb and gi-adually give out ; and that by 
c.arrying into the .soil p*'incij)les calculated to attract the carbonic 
acid of the atmGs|)hcrc, the solubility of the portions adaplt‘d 
for the hvv)d of plants is promoted. If no I’aiii or dew fall soon 
Jifter the a})plicati()U, slight waterings from the rose t)f a water- 
ing-pot are ]>roper. When ashes are old, or have been long kept, 
they may be spiVad in the garden in greatiT (|vantity : they then 
not only help to keep the surface of the soil dam]), (an object of 
great importance in a light sandy soil, and under a parching sun), 
but attract and preserve much carbonic ai id. When old garden 
soils are overloaded with rich mould, or where t(K) fre(]uent 
manurings have been given for a scries of years, stale ashes are 
found the best restorative of the soil to a due stale of sharpness 
and activity. — Hort. Tour., p. 2»S8. 

, ZOOLOGY. 

35. On the White and Black. AnU of India * The follow- 

ing observations on the habits of two species of Indian ants, 
were communicated to me by a relative, who resided some time 
in India. They are more w^ortJiy of attention, because they 


• T])ia interesting notice was oonimunicaled by Dr Traill of Liverpool. 
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tend to CM^nfirrft some of the most interesting facts mentioned by 
Smeathman and others, whose narratives have been suspected 
of exaggeration ; and were made by a lady, who was wholly 
unacquainted with the writings of these authors : 

“ The White Ant * of India is particularly fond of burrowing 
in the mud walls of the Indian houses. My attention was one 
morning attracted by the appearance of a wet spot on the 
coloured wall of my apartment, at a season, and in a situation, 
to preclude the supposition of this having been occasioned by 
rain, or by accident. This led me to examine the spot, and, on 
slightly touching it, the plaster gave way, and I discovered 
that a part of the wall behind was hollow. From this I con- 
cluded that there was a nest of ants lodged in it ; and, on look- 
ing narrowly, I heard a sound produced by a rapid succession 
of strokes, a mimic aJarm-hcai^ and immediately a great num- 
bcT of white ants came to the place, with their mouths filled 
with wet mud, with which they repaired tlie breach in a few mi- 
nutes. Their whole proceedings were so curious and interest- 
ing, that 1 frequently amused myself with pulling down what 
they repaired, and observed that tliere was always an alarm 
beat belbre they came to build it up. 

“ I have been highly amused with the conduct of the Black 
Antsj*, aiiiiiials much more daring, though less destructive, 
than the white ones. I have often observed, that when one or 
two of them Ibund a large dead insect, or any such substance, 
tix) big for them to carry off, that they would go away, and soon 
return with a Jiumber of* their species sufficient for tlie purpose. 
A gentleman several times sprinkled one or two black ants, en- 
gaged in examining a dead insect, with hair-powder. They re- 
treated, and soon after he saw^ his powdered acquaintances at 
the head of a large column of ants, marching to secure the 
prize, which had been discovered by their scouts. I have also 
observed the black ants removing from one place to another in 
a large body, marehing in a very regular column, excepting a 
fcAv, wlio seemed to act as overseers. These last marched on 
eaeli side of the large body, and occasionally turned hack, when 


• The White Ant of India is Termts belltcosus^ Linn. 

•f The Blark Ant of India appears, from desrriptiori, to be ti>e Formica elongafa, 
Linn. 
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any thing deranged the line of march ; and they never failed to 
hasten the advance of the loiterers.” 

36. On the limits of the occurrence of Fishes in high situOr- 
tions . — According to Raymond, the only fishes that occur in tlic 
waters of the Pyrenees, at heiglits of from 1000 to 1162 toises, 
are Salmo Trutta, S. Fario, and S. alpinus. Higlier up, all 
fishes disappear. The water-salamander also ceases to live at a 
height of 1292 toises; — })robably because the numerous higher 
lakes are generally half the year covered with ice. but the fol- 
lowing fact mentioned by Humboldt, proves that cold is not the 
sole cause of the disappearance of fishes in high places, viz. that 
in the equatorial regions of America, where the mean temperature 
of O'^ of the Centigi’ade scale, or the freezing point of water, 
begins 1500 toises higher than in the Pyrenees, the fishes disap- 
pear earlier in the lakes and rivers. No Trouts occur in the An- 
des. At a height of from 1400 to 1500 toises, there still occur 
Pocilien, Pimelodes, and the very remarkable new form Eve- 
mophilus and Astroblepus. Under the Equator, from 1800 to 
1900 toises, w^here the mean temperature is still -f- 9° 5' Cent., 
and where most of the lakes sciircely freeze any time during the 
year, fishes are no longer met with, with the exception of the re- 
markable Pimelodes CytJopum, which are thrown out in thou- 
sands with the clay-niud, j)rojected IVom fissures of the rOcks, 
at the height of 2500 toises. Rut these fishes live in the subter- 
ranean lakes. 

37. Fossil Elk of the Isle of Man . — The following arc some of 
the dimensions of the splendid spceimeii of this fossil animal, in 
the Royal Museum of the College of Edinburgh. 

Ft. In. 

Height to the tip of tlie process of the first dorsal vertebra, which is the 


highest point of the trunk, . . . ..61 

Height to the anterior superior angle of the scapula, . . 5 4 

Length from the first dorsal vertebra to the tip of the os coccygis, 5 t 

Height to the tip of the right horn, . . . & 7^ 

Lateral or horizontal diameter of the thorax, at the widest jiart, that is, 

at the eleventh rib, , . . . , 2 04 

Depth of the thorax, from the tip of the process of the eighth dorsal ver- 
tebra to the sternum at the junction of the eighth rib, • 2 2 


A fine engraving of this specimen, from a drawing by Lizars, 
will appear in the next volume of the Supplement to the Ency- 
clopedia Brilannica. This species, the most p(Tfi‘ct ever know n. 
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was dug up ill Uic parish of Kirk Dalaff, and secured for the 
Royal Museum, by tlic exertions of his Grace the Duke of 
Athole. It was imbedded in loose shell-marl, in which were 
numerous imbedded branches and roots. Over the marl was a 
bed of sand ; above the sand a bed of peat, principally composed 
of small branches and rotten leaves ; and over the peat th€' com- 
mon soil of the country. 

38. Natural History Alcycrnia^ Sponf^iay Corallina^ Sertu^ 
larki^ Eschar aiid Corals^ from tJu^ Frciuh of Lamarck^ hy J. 
S. Miller, A. L. S., Corresponding Member of the Wernerian 
Natural History Society.— We have great pleasure in announ- 
cing tin’ intention of Mr Miller, already so well known to the 
])ublic, by his excellent History of the Crinoidea, to publish a 
translation of I^amarck's valuable descriptions and histories of the 
animals above enumerated. It will prove very useful to the 
English zoologist, and we have no doubt will increase the num- 
ber of students of this very curious and interesting department 
of Natural History. This work is, we understand, patronized by 
the Geological Society of London, .and the Wernerian Natural 
History Society. This kind of patronage was formerly much 
prized ; and we have no doubt, when, as in the present case, ju- 
diciously granted, is an important public testimony to the author, 
of the utility of liis work. The following observations are from 
Mr Miller’s j>rinted Prospectus, abridged. 

“ Although these Classes have formed the subject of many 
valuable works, yet the hist(M'y of their fossil genera, wdiich 
equal in number, beauty, and interest, the recent, have hitherto 
received comparatively but little attention ; and the few and 
scanty notices nhieh exist concerning them, arc scattered through 
various unconnected publications; nor has any attempt been made 
to reduce them under a regular arrangement, an object of equal 
importance to the geologist and general naturalist. Even with 
reference to the recent species, their general and external forms 
have alone, in most instances, attracted the reghrd of those who 
have undertaken their description, while but little attention lias 
been paid to the phenomena and laws of their internal structure 
and organization.” 

39. Manners of* the Asiatic Rhinoceros. — The following very 
interesting account of the manners and habits of the Asiatic rhi- 
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mceivm, clotlicd in ai’mour, and having the wekeil hide, has been 
given by Sir Everard Home, in a paf)er in the Philosophical 
Transactions for 1822. He obtained the particulars from the 
young man who was its keeper for three years at Exeter "^Change, 
where it chcd. “ It wa^ bc» savage,^’ ^ays he, “ that alxjut a 
month after it came, it endeavoured to kill the keef)er, and near- 
ly succeeded. It ran at him with the greatest impetuosity; but 
fortunately the horn })assed between his thighs, and threw the 
keeper on its liead : the horn came against a wooden partition, 
into which the animal had forced it to such a depth, as to be 
unable for a minute to withdraw it, and during this interval the 
man escaped. Its skin, though apparently so hard, is only co- 
vered with small scales, of the thickness of paper, with the 
appearance of tortoise-shell ; at the edges of these, the skin it- 
self is exceedingly sensible, eitlier to the bite of a fly, or the lash 
of a whip; and the only mode of managing it at all, was by 
means of a short whip. Hy this discipline, tlie kee})er got the 
managimient of it, and the animal was brought to know him ; 
but frequently, more especially in the middle of the niglu, fits 
ol‘ frenzy came on, and, while lliese lasted, nothing could con- 
troul its rage, the rhinoceros running with great swiitness round 
the den, playing all kinds of antics, making hideous noises, 
knocking every thing to pieces, dlstur})ing the whole neigh l)our- 
hofxl, then all at once beei>mmg (jiiiet. While the fit was on, even 
the keeper dur'.t.not make his approach. The animal fell upon 
its knees, to enable the horn to bear ujKm any object. It was 
(jiiick in all its motions, ate ravenously all kiitds of vegetables, 
appearing to have no selection. They fed it on branches of the 
willow. It poSvSesses little or no memory, dunged in one place, 
and, if not prevented, ate the dung, or spread it over the sides 
of the wall. Three years confinement made no alteration on its 
habits;'' -See 7^/ilL Trans. 1822, p. 43, 44. 
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40. Notice of Captain Scoresbys Discoveries on the East 
Coast of West Gyrcnland.^ or Ix>st Greenland^ and of his voyage 
to that country^ noxc in the press . — This country, on which colo- 
nies were planted in the tenth centurj', that increased up to 
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near three liuntlred villages, or farms, with about sixteen churches, 
two convents, Szc. it is well known, was lost to the rest of the 
world, by the setting in of the polar ice, about the year 1406. 
Since this period it has not been considered accessible, all at- 
tempts to reach it having failed ; and the fate of the colonists 
has beeti constantly wrapped in that perfect obscurity, which 
renders it a subject of the most intense interest. The exten- 
sive researches and discoveries of our distinguished countryman 
Captain Scoresby, however, made uj)on this coast last summer, 
show that the barrier of ice is not totally impenetrable ; and 
encourage us to hope, that before long, something respecting 
these unhappy colonists, that have been long shut out from in- 
tercourse with other (ountries, may be developed. Captain 
Scoresby entered the main western ice in the 76th parallel of lati- 
tude, a single ship, on the S3d of May, and got sight of the 
coast of Greenland, after penetrating about 150 miles, on the 
7th of June, At this time it was impossible to get within ten 
or fifteen leagut?s of the shore ; but in the course of the sum- 
tner Captain Scoresby was enabled to land in several different 
places, in almost all of which traces of inhabitants wTre dis- 
i-overed. He remained on the coast until the 27th of August, 
during which interval lie obtained an accurate' survey of nearly 
the- wlmle line of coast, from latitude 75'' to CO', consisting of 
an exUmt, including the various indentations and Hexures, of 
near 800 g('ograj)hical miles, lly this survey, he found that 
there w as an error in the position of the land in latitude 74"', as 
laivl down in most of our maritime charts, of about 15° or 900 
miles of longitude. Captain Scoresby ’s chart is indeed so to- 
tally unlike the coast delineated in our best maps, both as to 
li»r)n and jiosillon, tlmt the greater jiart of the land he visited 
may be safely considered as a nc’w eountrys Various islands 
and inlets were discovered ; many of the latter being large and 
w ithout apparent termination at the depth of fifty to eighty miles 
by estimation, are considered by Captain Scoresby as forming 
communications with Baff5n''s Bay, to the support of which opi- 
nion several circumstances that he observed were favourable. 
In one of t!ie sheltered bays that he penetrated, to the depth of 
twenty or twenty-five miles, the weather was oppressively hot^ 
and the air sw'.'irmed with bees, butterflies, and musijuitocs. The 
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Avbole coast was found to be mountainous, and many parts were 
highly picturesque. We have seen Captain Scoresby‘*8 charts, 
and find that his surveys are founded on about 500 bearings or 
angles, besides 200 or 300 more for the deviation and variation 
of the compass, and that these were taken at fifty different sta- 
tions, mostly determined astronomically. In addition to this 
survey, he has taken drawings of the land, determined the depth 
of the watei; and currents, the variation the compass, he, 
England has been ahvays pre-eminently distinguished in mari- 
time discovery and adventure, and in no age has her enterjuise, 
both public and private, exceeded the present ; Parry, Scoresbv, 
and Franklin, are indeed proud names even for this great coun- 
try. Parry, we hope, is sale, and destined to return to Europe, 
one of the greatest discoverers of this active and energetic agt'. 
Franklin, with the friends and companions of his dreadful jour- 
neys, Richardson and Pack, are now preparing their joun.als for 
the public ; and Captain Scoresby, we understand, is about to 
put to press the deeply interesting history of his investigations 
and adventures, on the rc-discovered coasts of West Greenland. 

41. Steam-Boats in liahj. — The American Consul at Trieste 
lias, it appears, cstablislicd a steam-boat called the CaroJlrat^ 
which jierforms every Monday the voyage between that port 
and Venice. Anothei;, called the Eridano^ perlbrms the voyage 
from Venice U) Pavia on the Po, in thirty-seven hours. A mer- 
chant vessel, richly laden, was lately saved* from shipwreck by 
the Carolina steam-boat, when no other vessel could leave the 
harbour from the severity of the weather. — Professor Sillimatfs 
American Journal of Seim cc^ vol. iv. p. 377. 

42. Scientific and Literary Travels. — Professor Nevi has 
be(?n employed by the Emperor of Russia to make researches in 
the steppes of Independent Tartary, and to examine the course 
of the Oxus, and the towns of Balk and Sarmacand. The ex- 
pedition will 'extend perhaps as far as the Lake Saisan. Ainbas- 
t^dors have been previously sent to prepare the way in these 
countries, which arc so little known; and there is reason to 
think, that at least much geographical knowledge will result from 
the expedition. 

That pubJlc-spirlted nobleman Count Romanzoff, who fitted 
out, at his own expence, the expediti(»n under Kotzebue for cir- 
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cumnavigating tfic globe, has sent out travellers to cross the ice 

from the eastern coast of Asia to the western coast of America^ 

* 

Pn>fessor Rash of Copenhagen, the author of an Icelandic 
and Anglo-Saxon Grammar, has l)ecn for some time studying 
Sanscrit at St Petersburg, with the view of proceeding to the 
Birman emj)irc, to study the Pali language, and the sacred 
books of the Buddhists. He proposes to inquire into the origin 
of the languages of the north in the mountains of Caucasus. 

M. Sieber, a Bohemian naturalist, who travelled in Egypt 
and Syria in 1817 and 1818, is about to perform a journey in 
Abyssinia. 

43. Dr Spir and Dr Marti uhs Travch hi Brazil. — We arc 

informed that a series of works, descriptive of the travels and 
observations in natural history, made in Brazil in the years 1817, 
1818, 1819 and 18^0, by Drs Spix and Martius, who were sent 
out by tlie King of Bavaria, are in progress of jmblication. The 
journal of the travel^ will appear in two volumes quarto, with 
numerous maps, geographical and geognostieal ; j)ortraits of In- 
dian scenes in different parts ol’ the country, &c. The descrip- 
tion and history of tlie animals, will appear partly in quarto, 
partly in folio. We observe, the folio numbers will contain 
figures of' 37 new apes. This disagreeable tribe appears to be 
almost inexhaustible The jilants are to be published in impe- 
rial (juarto. ^ 

44. Methods of detaching Paintings in Fresco. — M. Stefano 
Barrezzi of Milan has lately discovered a simjile method of de- 
taching paintings in fresco from one wall, and transferring them 
to another. This is effected hv a cloth, wliich is stuck to the 
face of the picture. The method has even succeeded in rough 
and uneven walls. M. Barezzi was some time ago engaged in 
separating the great picture of Marco d’Oggivne in the Church 
della Pace. — Rev. Eneytlop. Mai 1821. 

45. Society of Travellers. — A Society has been established in 
Til ver pool, of those gentlemen who have visited distant countries, 
either with the view of natural history, or general science. We 
have long had in view the establishment of such a society in 
Edinburgh, where so many travellers from all quarters are either 
resident or occasional visitors. 
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46. Fopulatio7i qf Russia^ aiid Instances of Longevity , — In 
the year 1817, the jfiumber of births in Russia is stated at 
786,810 boys, and 711,796 girls; the number of deaths at 
493,099 males, and 405,469 females, of whom 908,954 died 
under five years of age. The increase of jx)pulation was 
670,046. The number of individuals who had attained the 
age of 


60 years, was 


68,723 

70 . . . 


38,764 

80 . . . 


16,175 

90 . . . 


2,109 

100 .. . 


783 

115 .. . 


83 

120 ’ 


. 51 

125 .. . 


. 21 

130 . 


7 

135 - . . 


1 

140 .. . 


1 


Total, 

126,717 


which is about a seventh part of the dcatlis. 

47. Cases of recovery front Svspendcd Ammation , — In the 
year 1890, no fewer than 960 person.> were submerged in the 
Seine at Paris, only 70 of which were accidental. Of these 69 
were taken out and restored to life. But out of the whole 960, 
there were only 86 who had remained less thttn tmivc » hours 
under water. Hence out of the number of* persons wht) could 
be expected to recover, the ratio was as 6u to 86, or as 5 to 7 
nearly. A set of Newfoundland dogs is now trained for the 
purpose of diving for persons submerged in the Seine, and res- 
cuing those who are in danger of being drowned. 

48. Fcrvienting Pond In Massachusets , — A remarkable pond 
has been lately observed in Sharon, Massachusets, known by the 
name of Mash-Bog Pond, from which great quantities of lenti- 
cular argillaceous oxide of iron and cake-ore are pnxjurcd. 
From al>out'‘the middle of August to some time in September, 
this pond presents the .singular appearance of working or fer- 
menting as beer does when new. — Silllmairs Journal,^ vol. v. 

p. 199. 

49. Singular cases of the ejfccts of Nitrous Ojride . — The follow- 
ing very remarkable cases of llie effects of nitrous oxide wcur- 
ml among Professor Silliinairs sludcMils, at Yale C'c^llege. A * 
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gentleman, about nineteen years of age, of a sanguine tempera- 
ment, and cheerful temper, and in the n|ost perfect health, in- 
haled the gas, which was pre])ared and administered in the usual 
dose and manner. Immediately, his feelings were uncommon- 
ly elevated, so that (as he expressed it) he could not refrain 
from dancing and shouting.’’ To such a degree was he excited, 
that he was thrown into a frightful delirium, and his exertions 
l)ecame so violent, that he sunk to the earth exhausted ; and 
Jiaving there remained till he in some degree recovered his 
strength, he again rose only to renew the most convulsive muscu- 
lar efforts, and the most piercing screams and cries, until, over- 
jx>w^ered by the intensity of the paroxysms, he again fell to the 
ground apparently senseless, and panting vehemently. For tlie 
.•'pace of two hours these symptoms continued ; he was perfectly 
unconscious of what he w'as daing^ and was in every respect like 
a maniac : he states, however, that Ms feelbtgs vibrated between 
perfect haj)piness, and the most consummate misery. After the 
first violent effects had subsided, be was obliged to lie down 
two or three times, from excessive fatigue, although he was im- 
mediately arousc'd upon anv one’s entering the room. The ef- 
fects remained in a degree for two or three days, accompanied 
by a hoarseness, which he attributed to the exertions made while 
under *the influence of the gas. ^ 

The other case was that of a man of mature, age, and of 
a grave character. Tor nearly two years previous to his taking 
the gas, his health had been very delicate, and his mind so 
gloomy and depressed, that he was obliged almost entirely to 
discontinue his studie^s. In this state of debility, be inhaled 
about three quarts of tlie nitrous oxide. The consequences 
were, an astonishing invigoration of his whole system, and the 
most exquisite perception of deliglit. These were manifest- 
ed by an uncommon disposition for mirth and pleasantry, 
and by extraordinary muscular pc^wer. Tlie effects of the 
gas were felt, without diminution, for at least thirty hour.s, 
and in a greater or less degree, for more than a w^eek ; but the 
most remarkable effect was vpm the organs of taste. Before 
taking the gas, he felt no peculiar choice in the articles of food, 
but immediately after that event, he manifested a taste Jbr such 
things only as were sweety and for several days ate nothing Imt 
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weet- 4 ioike. Indeed, this singular taste was carried to such ex- 
cess, that be nmA eugar and imlasees itot only vpcm hie bread 
and butter^ and lighter food^ but upon his meat and ^eegeitsMee ; 
and this he, continues to do at the present time, ah^ugh nearly 
dght days have elapsed since he inhaled the gas. His healtli 
and sjririts, since that time, have been uniformly good, and he 
attributes the restoration of his strength and mental energy to 
the influence of the nitrous oxide. He is quite rc?gular in his 
mind, and now experiences no uncommon exhilaration, but is 
habitually cheerful, while before he was habitually grave, and 
even to a degree gloomy. 

50. Observations in Greece hy Mr Hughes.^Mv Hughes 
found, not far from Pullina (the ancient Apollonia) in Albania, 
a desert place, from the fissures of whose surface an empyreu- 
matic vapour arose, which took fire on the application of a taper, 
and burnt for some time. From the neighbouring ruins, he in- 
ferred that they belonged to that oracle described by Dion Cas- 
sius, xii. 45. Mineral-pitch is found in abundance in the vici- 
nity. In other sacred ])laces in Greece, as at Delphi and Do- 
dona, where mineral vapours wore used in their oracadar con- 
trivances, these vapours have disiippeared. In the height of 
Parnassus, where the remains of the Delphic oracles are found, 
the celebrated Jbratj^ina (where carbonic acid rose Irom *the fis- 
sures of the diiiiestone) have been filled ; and in place of the 
springs with inflammable gas at Dodona, {Md. Plin, Hist Nat. 
vol. ii. p. 104), we find it at present near Joamiina, along with the 
remains of the temple, simply a marsh. The water of the Gre- 
cian Acheron (modern Sali) is no longer bitter, but of an agree- 
able and fresh taste; only in the place where the muddy Cocytus 
(modern Baba) flows into it, there is formed a standing water, 
which spreads around an unhealthy air (malaria), which occa- 
sions the pale and emaciated appearance of the Albanian pear- 
sants in the plains of Phanari. 

51. Copy of the Maliaharat^ the great Sanscrit Epic Poem^ 
presented to the Musetm (f the University cf Edinburgh.^ hy 
Colonel Walker, Governor if St Helena . — Colonel Walker, of 
Btjjwlan^ lately appointed Governor of St Helena, has present- 
ed Wj^mpollcge Museum a complete copy of tlic Mahabarat^ 
tJie greatsanscrit epic poem, c(>inp)s(‘d, or more probably col- 
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lected, by Vyasa,— to whom are also ascribed the PuremaSf the 
Sacred Books of Hindostan. This poem, which consists of 
above 100,000 metrical stanzas, contains the history of the two 
great collateral branches of the House of Bharat, the Ettnis, 
and PanduB, well known in Indian mythology. This mytho^ 
logy is, by its admirers, considered as entirely allegorical ; and 
the struggles between the Kurus and the Pandas are by them 
interpreted as the struggles which are maintained ‘between the 
Virtues and tlie Vices of the human character. The Meiha- 
barat is known to the English reader, through the transla* 
turn of one of its most splendid episodes by Dr Wilkins, un- 
der the title of Bhagavat Geeta, or Dialogues of Krisba and 
Arjun.” Mr Hastings, in his prefatory recommendation of that 
work, expresses himself thus : “ I hesitate not to pronounce the 
Geeta a performance of’ great originality, — of a sublimity of 
conception, reasoning, and diction, almost unequalled; and a 
single exception, among all the known religions of mankind, of 
a theology accurately corresponding with that of the Christian 
dispensation, and most })owerfully illustrating its fundamental 
doctrines. It will not be fair to try its relative worth by a com- 
parison with the original text of the first standards of European 
composition ; but let these be taken even in the most esteemed 
of thew prose translations, and in that equal scale let their merits 
be weighed, I should not fear to place, in opjTosit’von to the best 
French versions of the most admired passages of the Iliad or 
Odyssey, or of the, first and sixth books of our own Milton, 
highly as I venerate the latter, the English translation of tlie 
Mahabarat.’’ 

We rejoice that, through Colonel Walker’s liberality, our 
Uni^Trsity is enriehed with an entire copy of a work thus eulo- 
gized by a most competent and enlightened judge. The MSt is 
in perfect preservation, and is very distinctly written. Colonel 
Walker accompanied this s}Jendld gift with a portfolio contain- 
ing some very elegant specimens of oi’iiaraental penmanship in 
Arabic and Persian. 

52. Society of Arts for ScotUind . — As this Society is now 
holding its meetings, the authors of new inventions or processes 
are requested to transmit them, free of expence, to the Secreta- 
ries, John Robison, Esq. 16. Coates (’rcsceiit, to T. G. Wright, 
Esq. Charlotte Square, Eirmburgh. 
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Aai. XX XT.— /.?V Patents granted in Scotland from 9Qth 

August to lUh November 1822. 

21. To Richard Obmrod of Manchester, county of Lan- 
caster, ironmonger, for an invention communicated to him by a 
foreigner, of an “ improvement in the mode of heating liquids 
in boilers, and thereby accelerating and increasing the produc- 
tion of steam.” Scaled at Edinburgh 4th October 18S2. 

22. To John Bourdiet: of Leine Street, London, Esq. for 
an invention communicated to him by a foreigner, “ of a me- 
thod or means of injproving the preparation of coloui’s for jirinl- 
ing wove cloths.” Sealed at Edinburgli 21st October 1822. 

23. To Mark Isambaed Bruxel of Chelsea, county of 
Middlesex, Engineer, I’or an invention of ‘‘ certain improve- 
ments on steam-enmnes.” Sealed at Edinburgh 21st October 
1822. 

24. To PiKRRE Erard of Great Marlborough Street, coun- 

ty of Middlesex, musical instrument-maker, for an invention in 
part communicated by a Ibreigner, and in jiarl iinented by‘ 
himself, of certain improvements on harps.” Sealed at Edin- 
burgh 29th October 1822, , 

25. To Samuel Ha/.l of Basford, county of Nottingham, 
bleacher, for an invention of ‘‘ an improvement in the manufac- 
ture of starch.” Sealed at Edinburgh 4th November 1822. 

26. To Richard Roberts of Manchester, county of Lancas- 
ter, Civil Engineer, for an invention “of certain machinery or im- 
plements applicable to the processes of weaving plain or figured 
cloths or fabrics, which may be used on, or in conjunction with, 
looms now in common use ; and also certain improvements in the 
construction of looms for v^eaving plain and figured cloths or 
fabrics, and in the method of working looms, either by hand, 
by steam, or other power.” Sealed at Edinburgh 14th Novem- 
ber 1822. 


P. Neul, Printer, Ediiibnrgli. 
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Aht. I. — Biographical Acnnmt <)f' Sir Wili.iam Herschel, 
Kniglit Gnclpli. T J..D. F.R.S., k(\ kc. 

i\MON(. the ])hil()M)])luT^ who iulorned the close of the last 
ceiitorv, llicre nre none* whose hi.4orv i xc ites a iBoiv varied and 
intense interest thnn that ot‘ Dr lierscliel. Kducalcd under cir- 
cumstances by no means favourable to llie development of great 
powers, the ardour t)f liis mind surmounted every op{)osing dif- 
ficulty, and Ironi a humble, though respectable, station in life, 
he raised himself to a rank in siK-iety which Genius, when di- 
rected •and sustained b\ V irtue, seldom fails to re.ach. Though 
his scientific studies did not commence till he had arrived at the 
middle period of life, yet he ])msiied them with all the energy 
of youthful devotion, and with that dauntless perseverance 
which renders genius almost omnipotent. Every step, indeed, 
of his aslrononueal earc-er, was marked with discoveries of the 
most splendid character New Planets, new Satellites, new ce- 
lestial bodies, w'cre suecessively })rcsented to Science, and Man 
was enabled to extend the piwer ot his senses, as well as the 
energy o(‘ his n ason, to those remote regions of space, where his 
imagination had liithcrto scarcely dared to wandtT. ' His Inven- 
tion ol* Instruments, and methods of olxservation, too, was no 
l(‘ss surprising than the wonders wliicli they disclosed. Ob- 
stacles insuperable to otiici- men he sjiecdily surmounted. The 
Telescope, whicli Galileo held in hi^' hand !l^ a ))ortabIe toy, be> 
,o;,. cni. \o lb vrni 
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came, under Dr Hei^schers direction, a machine which support- 
ed the astronomer himself, and which mechanical cnerf^y was re* 
quisite even to move. 'J'hcre was no continuity, in short, be- 
tween his inventions and discoveries, and those of preceding as- 
tronomers. fic adventured upon a flight, which left them at an 
immeasurable distance, and he j)cnctrated into regions, w lierc llie 
ablest of liis successors will have some difficulty in following 
him. 

The History of Dr IlerscluTs Discoveries, therefiuv, nnisl 
possess a Iiigh interest even for those w ho are not jn-ofoundly 
versed in astrt)ju)m\ ; while it niay be studied Avilh pt'ciiliar 
advantage by the young philoso])her, who aspires to the re- 
nown Avhich now' dignifies liis venerable nanu\ 

Sir William 1 Ike scull was l)oni in Hanover, on the L5th 
November 1738. His fatlier, wlio was a mnsieian, dedicated 
his five sons to the same profession. William, aaIio was the 
second, was placed, at tin' early age of fourteen, in the band of 
the Hanoverian Fool (iiiards; but looking forward to a better 
sphere for the e^ierel^c of lus talents, be resolved to seek his for- 
tune in England, w here he arrived ahoul the end of I he year 
1757. After encountering' the usual diffieulties which mark 
the early career of genius, liie lOarl of Darlington engagx'd 
him to superiiiteiul jhe insiniclion of a mihlarv baiuh whieli 
he was then forming in the eounly of Durham. lii this situa- 
tion he formed many usef ul connections ; and w hen his en- 
gagement with Lord Darlington Avas cranjjleted, he established 
himself, as a teacher ol‘ music, in the neighl)ourhoo<l of Leeds, 
Pontrefact and Doncaster, Avhere Jic met with much success, and 
conducted the public concerts and oratorios in these Ioavus. 

In the year 1766 he Avas aj^pointed organist at Halifax, but 
he soon afterwards received a more lucrative situation of tlie 
same kind in the Octagon Chapel at Path, Here his musical 
talents were fully aiiprcciated ; and, as a ])rivate teacher of music, 
and a director of the ])ublic concerts, he enjoyed an income con- 
siderably above his Avants. 

Enthusiastically devoted as lie A\as to liis profession, his ar- 
dent mind had long been applying itself to still biglier pursuits. 
He bad acquired, by his own industry, a considerable know- 



2II 


Biographical Memoir of Sir William Ilersdiel. 

ledge of matliennalics, wliilo residing m Halifax ; hut tile doc- 
trines of astronomj had, in an especial manner, fixed his atten- 
tion, and while he studied, in the popular wrilings of Ferguson, 
the wonders of the planetary system, as disclosed by tlie tele- 
scope, ho was actuated by tlie most vehement desire of witness- 
ing, with his own (yes, such remarkable phenomena. The 
price of a tele.scope capable of exhibiting the most interesting of 
tlie planetary phenoinena, was, luckily fiir science^ far beyond 
tlu^ means of Mr lltrschel ; but his zeal was not to be damped 
by a difficulty of this naliuv, and he resolved to construct a te- 
lescope willi his own hands. After cneounlering and over- 
coming the difficulties \(]iich every amateur must have exjK"- 
ricnc(xl in tlie formation of refiecting telescopes, lie completed, 
in 1774, a five* feet reflector, with wbicli he observed the ringol' 
Saturn, and tlie .satellites of Jiijuter. When I resided at Bath,'^ 
.says Hr Iler.seliel, I had long Invii acquainted with the 
llieory of optics and mechanics, and wanted only that experience 
which is so nece.ssary in the practit al part of these scicmccs. This 
I acquired hy dc^giTe^ at that jilace, ^^herc, in my leisure hours, 
by way of amuscmciU, I made for m\self several 2-fec't, o-feet, 
7-fcet, 10-feet, and 20-fi‘et Neu Ionian T(‘]escop('s, besides others 
of the GiTgorian fonir of 8 inches, 12 indies, 2 feet, 3 feet, 5 
feet, and 10 feet focal length. My uiiv of doing these instru- 
ments at that time, wlien the direct mellidd of giving the figure 
of any one of llu‘ ((^nie sections to .specula was still unknown to 
me, wa.s to have many mirrors of each sort cast, and to finish 
iheni all as well as ] could, then to ncIccI by trial the best of 
them, wliieli I preserved ; the re.si wen' put hy to l)0 rcpolish- 
ed. In this manner I made not le.s.s tliaii 200 7-fcct, 150 10- 
fect, and about (SO 20-leet, not ro nuaition those of the Grego- 
rian form, or of the construction of Dr Smith’s reflecting mi- 
croscope, of wliicli I also made a givat number. IMy mechani- 
cal amusements went hand in hand with the oplicaj ones. Thi' 
number of stands I invented for tlio.se tdescopes it would not 
he easy to assign. I rontriverl and delineated them of different 
forms, and executed the most promising of the designs. To 
those lahour.s we otte my 7-feet Newtonian telescope stand, 
whicli was brought to it.s present convenient construction about 

1778"— fa;/. Trrwi 1795, ]>. 317. 
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With these instruments Mr llerschel I'xamiiied the Heavens 
with much assiduity and siieecss. His lirst oliservations, made 
in 1776, and subsequent years, Avere [iiiblislk'd in the Philoso- 
phical Transaciioas for and related to llu* Periodical 

Star in the Nech of the Wlu.icf and to the Height of the Lanar 
Mcnintains!''* The next paper whieli he comniunieated to the 
Royal Society in 17<Sl, was entitled OhsLrvaiions on the Rota- 
tion of the Playlets nniod their a.rc*^y made K if/i a X'ic'tC to deter- 
mine wheiher the Eartfi's dinrnul motion is piifectly equable ; 
and he soon after laid bi‘fon‘ dial leanu'd body Ins Account oj a 
Comet obser\ed on tlic Idtii March 1781, wliidi afurwards 
proved to be a new planet, uhieh he distinginshed by the name 
of the Georgiimi Si{ln% in Liaiour (d‘ his late Majesty. 

The news of this most important tljNeovery s})read rajiidlv 
over Europe. The astrononn r.v '>( (. \ery eollnlr^ looked for- 
ward W'itli the liighest expcrtatioiis to the future lalxnirs of tlu‘ 
successful discovavr, and the name of Mr llerschel became 
known wherexer the scieiua* of the heavens \xas cultivated, llis 
Gracious MajeslN Geiagi* III., animated with the munificent 
spirit oi' a British Soxereign, rtliexed Mr Jlersehel from hl^ 
profesMonal labours, and enabled him, b\ i1k‘ m’ant of a haml 
some salary, to devote the uniainder of’ his days to the exami- 
nation of the iieaxens. in consccpience of this arrangemiait, so 
fortunate f r astronoiVix , Mj* llerschel took up his resiireuce at 
Hatchet, in tlie neigh bourhooil of IVhndsor, wlua’e he pursiad 
his obrervatioiis with diligence and zt'al, and lugan a series of 
discoveries, wliich are watluiut a parallel m*the liistoiy of astio- 
nomy. 

In 1781, Mr llerschel published a description of "‘'A Mie?'o- 
meter for talcing the Angle of Portion f or the angle formed by 
a line joining two slai> with the direction of their motion ; and 
in 1782, in a ])aper on tln‘ l^arallax (fihe Eiard Stars f hi' le- 
surried and explained the method projioscd by (ialileo, of mea- 
suring the angular (hstanee of two contiguous fixed stars, without 
obtainingany results of importance, in so far the jxirallax itself 

* Mr Urrschel to tin* IMiiIo'-.jjitiHM] Society sit Watli, iii 17H') uijcf 

I7H1, ' LM |,| r < n U-- r, , 'T ccntriil powers of 

y'< ir tnior, iisf'. rMsni'jO' . '^5 ’ ■ ' ' f'l sj.'irs. 
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was coiKcrned. As t]i(‘ observations double stars, however, 
presented great facililies lor carrying on this inquiry, he devo- 
ted himself with much j)atience to tlie examination of this class 
of j)henomena ; and, in the same year, lie published, in the Phi- 
lomphual Trivnsocfum.s^ his “ Hainlo^uc of Double^ Triple*, 
Quiulruplc^ ami Mult’ipJc Stars f a work which would have given 
immortality to an astronomer of any age. In order to measure 
the angular distance ol two stars extremely near each other, he 
invented liis Lamp Micrometer^ which appeared in the Trans- 
actions of the sauH' year 

Dr Herschel s attention was now directed to a subject of 
deep interest to astronomy. The eehbrated Tobias Mayer was 
the first person who gave an explanation of tlu‘ proper motion 
of the fixed stars, as fliNt oliNerxed ))v Halley, and afterwards 
by Lemonnier and (’ issini; but the honour was reserved for 
Dr Herschel (<► jH)int out the duvetion as well as the magnitude 
of their projier motion, Hv a eonipaiison of the pro]>er motion 
of the fixed stars, Dr Herschel discovered that the solar system 
is advancing to Hcrciilis He sup]K>s(‘s that this motion is not 
rectilim^al, l)ut is [leidbnned round some' distant centre, and 
though he has endc'avoured fodetmiiniK' the \elocitv with which 
it moves, vet inanv age^ must elapsi' before this in([uiry ean be 
crowi ed with comjilete Miect\ss Tlie ])apcr eontaining these in- 
\estigalionM, is pul^li.died in the Tt aiisartions fo^ 17H3, and is 
entitled, “ (hi tin Pioper motion of the Sun and Solar Si/stcm, 
icita an aecoinit of rat r/mn'‘es that have happened amon^ 
the hired Sims ^uucc the time <f ‘ Me Flamsiead.^' 

lletween the vears 1777 ami l7S;k Dr Herschel made some 
interesting discoverii's respi'etmg the planet Mars. The lumi- 
nous zone which had often been o[)ser\ed at the southern jxde 
of the ))laik‘t, he loiind to ans<' irom the l eflecUon ot th(' sun .s 
lioht, from its fiozen rt'gions In 17SL when its polar /one had 
not experienced the mflHeiict* of the Min ibr Twelve months, the 
s(nith polar spot wa> of great magnitude, and in 17^1) it had 
suffered a \ei'v great diminuiion Irom an exposure of eight 
niontlis to the solar rays. Our author likewise detcrmiiu'd, tlial 
the (’(juatonal wa*' to tin* polar diameter of the planet as 1(5 to 
15 nearly, and that the period ol Ins clailv uwolution was about 
opi ^riu'se lainmis lesult'^ were i ommumeaied to the lloval 
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Society in 1787, under the title of On the appearance of the 
Polar Regions of ihc Planet Marsf &c. 

With the view of examining ihe structure and arrangement 
of tlio starry heavens, Dr Herschel had now completed a 20- 
fcot Newtonian telescojx*, with an aperture ol 18;|'^(^th inches. 
The a})paratus on which it was mounted, was contrived so as to 
confine the telescope to a meridional situation, and, by its mo- 
tions, to irivo the riant ascension and dt clination of a celestial 
object in aco£n*se way. lij' this instrument, he examined all the 
clusters of stars and nobulie which Messier and Mechain had 
published in the Covnoissance dcs Tans lor IT 83 and 1784, 
and he found that they coiilil almost all he resolved into an in- 
finite number of small stars. IJjion apjdying the telescope to 
the part of the Milky Wav about llie Hand and C-iiibof Orion, 
ithicli his former telescopes had not ligiu enough to analyse, he 
was astonished at the glorious multitude of stars, of all possi- 
ble sizes, that preseutt'd themselves to lus vii‘w,“ and he reckon- 
ed that a belt 15 degrets long bv 2 l)rt)ad, contained no less 
than 50,000 stars that could be distinctly numbered. In pur- 
suing those obser\ ations, Dr Herschel discovered no fewer than 
46C new ncbuhi*, which he often found arranged in strata, and 
so lliickly, that he detected 31 nebula* which passed tbroiigli 
the field of view in 3G minutes. The most interesting result, 
however, to wl^ich these ohst'rvations led, w as the theory of tiu* 
Milky ^Vay, which Dr Herschel considers as an extensive branch- 
ing congeries or nebula of many millions of ^stars, within which 
our Own Solar System is placed, the luminous tracks which con- 
stitute llie GaJaxy, being the projection of the nebula upon the 
concave surface of the sky, as seen from the solar system which 
it inck)ses. In ordei* to determine the ['osition ol‘ the sun with- 
in tl)e nebula, as well as the form of the nebula itself, Dr Her- 
schel ganged the hcavais in varitius jiarts of the Milky Way. 
This pi'oa'ss i-onsisted in repeatedly counting the number ol 
stars ill ten fields (>f view near each other, and taking the mean 
of their numbers for the number of stars in that part of the 
Galaxy. Upon the supposition tluit tlie stars are etpially scat- 
tered, the aliove mean enabled him to deduce the lengtli of his 
^isu.d ray, or the distance thrr)Mgh which liis telescope has penc- 
*raKd. er. wliai un^nnds lo the *apje tiling, the* distance of tli»- 
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remotest stars in that particular part of the heavens. Hence he 
was able to deduce the probable form of the Milky AVay, and 
tlie probable situation ol' the solar system within it. These in- 
teresting views are recorded in two Memoirs, ‘‘ On the Construe- 
tion of the Heavensf piiblished in the Philosophical Transac- 
tions for ITcSl and 1785. 

In the year 1780, Dr Herschel presented to th^ Royal So- 
ciety A Cafalof»ucof\0{)id nno Nebuhe and Cluslcrs Stars f 
wliich he had obsei vc'd with his 20-feet reflector since 1783, 
and this was followed in 1789 by Cataloi^uc of a second 1000 

nexo Nclnihv and Clusters of Stars^ icith a few introductory 
remarks on the Construction of the HeavensT Having shewn 
Unit clusters of stars and these round nehulte, to the amount of 
2300, are eitlier of a s|)herical form, or are more ctmdensed or 
l)righterin the middle. Dr Herschel considers that this arrange- 
ment is o^\iug to a central power residing in the brightest por- 
tion. The clusters wliicli have the most perfect spherical figures, 
he suj)jx)ses to have been longest exposed to the action of these 
l()rces, and he conceives that wt may judge of the relative age 
and maturity of a sidereal system, from the disposition of its com- 
|K)nent j^arts, and that the same reasoning may be extended to 
nebula', the degrees of briglitness being su})posed C(jui valent to 
the (biferent accumulation ol‘ the stars in clusters. A cluster 
or nebula which Is gradually more compressed and bright to- 
wards the miildle, may be in the perfection of its growth, wdiile 
others, such as those called rianelaiy, where the compression is 
more etpial, may be regarded as very agetl, and approaching to 
a period of change or dissolution. 

These speculations, ingenious and sublime as they are, ex- 
cited less notice than the positive and important discoveries by 
which tluy Avere folUjAved. Dr Hcrsclicl had now introduced 
the method of t^bscrAing Avhich he calls the Front Viciv^ which 
consists in laying aside the small speculum, ^nd observing 
directly with an eye-glass the image formed by the large spe- 
culum. Ry this means he gained all the liglit (auiounting 
nearly to one-half,) Avliieh was lost by reflexion, and he Avas 
particularly r>trnek with tlie brightness and the fiicility Avitli 
Avhich he saAv nebula* that he had observed in Ibrmer surveys. He 
then thought of examining the Gear f turn Sidus by that new^ 
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method, ciiid on the 11th Jaiiiiary 1787, he was rewarded by 
the discovery oi iw^o of’tht' satellite> of that planet, viz, the ,sec(>nd 
and /biirtfi. In 1790 and 1794, he discovered other four sateh 
lites, viz. the fini, third, fifth, and sixth, all of which have the 
reruarkable character ol‘ moving in a retrograde direction, and 
in orbits nearly in the hanie plane* and almost pcr[)cndiciilar to 
the ecliptic* 

Not content with the in&trunients which ccuiducted him to these 
magnificent discoveries. Dr Herschcl resolved to construct tele- 
scopes of‘ a still larger size. In 1781 he began a 80 feet aerial 
reflector, but his mirror, 86 niches in dianu^ter, having at one time 
cracked in tlie cooling, and at another run into the fire, from a 
failure in the furnace, his project failed for a tinu‘. The plan of 
forming a telescope oi' extraordinary size having been suhniitteil 
by Sir Joseph Baiik^ to King (leorge III., that munificent N>- 
vereign instantly oflued to defray the expence ut'it, and, uiUicr 
his august patronage, Mr Ikrschel began, about the end of the 
year 1783, to eonslruct a telescope vou i^. feel in focal length. 
The great speculum uas 49i mclies in uunneler , Us polished 
surface 48 inches, — its lluekness b.i inehe^, and its weight, ulien 
newly cast, ^118 Ih. 'i1ie tuiie wa^ 89 feet 4 inches long, and 
4 feet 10 inches m diameter, and eveiy jiart of it was inad(‘ oi 
rolled or sheet iron, united wiihom. rivets, by a species ot sj^aling 
used in making the iroii>funnels for sIovcn The thickness of the 
iron was less than the 86lli part (♦! an inch.r and a stjuare loot 
weighed aiioiit 14 ounces lienee, ii was M> lighi, llial a wooden 
one would have exceeded it in weight at least 1000 pounds. Tins 
splendid insiriaiienl, which ma^iiifii’s 6170 unics, was completed 
on the 27th .Vugusi 1789, aiui on tiie dav following Dr ller- 
schel discovered a new' satellite belonguig to the planet Saturn. 
So(m afterwards, ii: th^ "aine 'tear, he discovered a second ite'’- 
Satellite of Saturn, aiul l:e fcaind that h<il!i of them were situa- 
ted nearcT tliejilanet ihan the live old oir'., lliough lu' ftainJ it 
convenient to call ihem llie and AVer /i//e Satellites. On 

the I4tli September 17S9, Dr llerscliel lound that the equa- 
torial was to the polar diameter of Satuin as 1 1 to 10, He oli- 
served also belts parallel to iIh' ring, and he (included from 
this, and a change in the posUioii (»f tlic spots, dial the ])lanci 
revolved round an axis pel pendicular to the jiLim* of die rioi: 
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111 the year 1791, he measured with great aeciiracy the dimen- 
sions of the ring, lie observed a variation in tlie light of the 
^fifth satellite, and eoneludc^l that it moved round its axis in the 
same time tlial it ivviJved round die i>lanet. He discovered, 
in 179^3, a (]ulnlu|)le belt, three ?)f its component belts liiing 
dark, and two bright, and lie soon afleruards determined the 
diurnal rotation of Saturn to tK‘ Hf' lb'. 

From the condition of tlie planetary bodies, Dr Herschel next 
proceeded to examine Tfw Nature and Construci'um of the Sun 
and the Fix(d Starsf and he publislajd tl)(» resuits oi' his (Jiser- 
vations in the JViilosoj}h}ral l^rrjisucthm.s for 179^'>. ('onsider-' 
ing the surface of the sun aseomjiosed oi‘ luminous clouds float- 
ing in the solar atmosphere, and ihi dark nucleus of the spots 
as the opatjue body of tin* sun seen through the openings in his 
atmosphere. Dr HcTsehel imagined that the functions of the 
great luminary, as the ‘»f liilit eaui luat, may be per- 

ibnned liy the agiuiey of its e\trnial atmo*,pliere aloius while 
the solid nuelc'us below, pi'oUctod bv clouds from the glowing 
clement above, is posMbly tVMMxed and filled lor the reception 
of living beingN, li’ thi> hvpxnhosw Ih’ supported bv no direct 
analogies, it may \)C attiibuted to tlie singular nature of tlio 
phenomenon it is lia-mt'd to lApialn. It (ontains, at least, no- 
thing contrary lo sttuiul philosoph\ (Mineli (’annol be said of 
any of the wild speculations ads.meed on this , subject by his 
preeleeessors) ; and the appearances of tlie solar disc are precisely 
such as ought to (tike filaee on i1k‘ supjjosiiion of its truth. 
Snell views ser\(' to enlarge our eoneej)li(>ns of (he Supreme 
being, \vh(t, in every star tliat sparkles iiv the lirmanient, lias 
disjiensed the blessings ol hfe and mlelhgenee to variou^' orders 
of animated being.s. 

In the year 179(h Dr Ibi^clii 'I commiuiieaU'd lo iIk’ Roval 
Soer.'^ V his Method uf ah.serv'm^' litC ( \ happen to 
the Fixed Stars, :c'ifn so^ur Reuaols n,i the S^aldlUp of tfa 
Liplii (four Sun F lo v\hieh li(‘ added J Catalogue ofCout- 
paratlrr Brightness^ fn asei rtaining the Pennanenetj of tin 
Lustre of StarsF This catalogue was followed in the same year 
hy a Seeond i^italogue^ along with remarks, lending to establish 
the rolalory motion ol‘ the slar^ on their axes ; in 1797 bv a 
'Phird (Catalogue the sime kind; and m 17!)9 b\ a Foinfft 
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Catalogue. The object of this iiivesti 4 >;atiori was to deterniine 

the extent and nature of tlic changes that take j)lace among the 

fixed stars ; and tlie method of comparing their relative lustres 

employed by our aullior, is admirably adapted for this purpose. 

Th^ deductions, liowever, to whitli these observations will lead, 

must belong to another age, when astronomers ol' equal activity 

and intelligence shall have marked with the same accuracy the 

comparative lustre of these distant bodies. 

The determination of the variable brightness of the Filth Satel- 
lite of Saturn, led our author to a scries of ‘‘ Obscrvatiom on the 
clumgeahh hrightneas o/* the Satellites Jupiter., and of the 
variation in their apparent Magnitudes., mth a determination of 
the Time (f their rotatorp motion on their axes^ This interest- 
ing memoir, which appeared in tlic Transactions for 1797, con- 
tains many curious results. It proves beyond a doubt, that 
considerable changes take place in the brightness of llie satel- 
lites; — that the 1st satellite is white (sometimes to a very intense 
degree) ; the 2d white, bluish, and asli-coloured ; the t3d always 
white ; and the 4th of a dingy orange, or sometimes reddish ; 
— that the 3d satellite is tlie largest ; the 1st a little larger than 
the 2d, and nearly of the size ol* the 4th ; and the 2d a little 
smaller than the 1st and 4lh, or the smallest of them all. It 
appears also extremely probable, tliat all the satellites revolve 
about tlieii ax^s in the same time that tlu*y })crfurm their perio- 
dical revolution about iJie planet. 

Hitherto it had been .supposed, iliat a telescope aflbrded a 
distinct riew of remote objects, merely by jirescmting a magni- 
fied picture to the eye; hut Dr llerschel was led by an aec'i- 
dcntal experiment, to notice a peculiarity in their mode of action, 
which lie lias designated by the name of the pouxr of pene- 
trating into space. IV hen he viewed in the dusk of‘ the even- 
ing the dial of a distant steeple, he was able to observe the 
hour of tiin dciy, though tlie steeple itself wa.s invisible to his 
naked eye. Hence lie eoueliuled, that though magnifying 
power was necessary t(; !«ee the hours on the dial-plate, yet none 
nas required to st‘e the i.teeple itself ; and therefore that llie tele- 
seojie had a jiovvcr ol jieaelniling into space. The use of night 
giasses with large aperlurc'.s was in? doubt suggested by llie 
practical k.tonledg*' of I ns principle, and it is not difficult to 
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understand how the quantity of faint light from the steeple, 
that passed through the pupil of the unassisted eye, sliould be 
in(*a{)able of performing the functions of vision, while a quanti- 
ty of the same light, falling on a S|x?culum twelve inches in dia- 
meter, was perfectly sufficient to render the same objecOlig- ■- 
tinctly visible. ^J^his interesting subject Dr Herscliel has treated 
with great perspicuity in his paper On the Power of penetrating 
into Spare htj Telc.sropcs, with a ccYinparativc determination o/* 
the extent of that power in natural vision^ and in telescopes of 
various sizes and which was published in the 

PhUobophical Transactlom for 1800. 

Hitherto Ave have followed our author in his varied excur- 
sions among tlu‘ bodies of the solar system, and among the in- 
tricate plienoniena of the starry heavens ; hut w^e shall now 
trace him into a now' tiold of discovery, whieffi he has render- 
ed one of tile most (ortile and interesting in general physics. 
Wliile engaged in experiments on tlie most advantageous me- 
thods of viewing the sun with large telescopes, he had occasion 
to employ various combinations of ddfcrontly coloured darkening 
glasses. l\'^iih some of these he felt a sensation of heat w hen there 
was very little light, wdiile otlieis gav(‘ liim much light witli scarce- 
ly any sensatitai ol’ heat. IMie sun’s image being in these cases 
diflerently coloured, it occurred to l)r Herschel, that the pris- 
matic rav s might hai e tlie power of lieating in very unequal 
degree ; aiul he i tamed lately projected a series ol‘ experiments 
on that subject. l(e tound that the beating [iowxt of the rays 
oi‘ the prismatic spectrum, Increased gradually from the cxtrenii- 
IV of the Aiolet space to Lite extremity of the red space, where- 
as tlie power of illuminatiiig objects was a maximum in the yel- 
low lays, and decreased towards both cxlreinitics of the spec- 
trum. Iti measuring the heating |X)W’ei' of tlie red rays, he w'as 
surprised to find that the tliennomeler still rose Avhen it was 
)<lae(xl n little wllliout tlie red extremity of the qiectnim, and 
he w as thus led to the curious and inqiortant diocovery (f In- 
visible rails heijond the red space, which had the power of heat- 
ing but not oflllumhinthig objects. The in\ Isihle lical exerted a 
considerable power over the tliermometer oa en at a point 1 ] inches 
lieyond the extn'ine red, when the di-taiice of the spectruin from 
the jM’isni was 52 ituhes. 
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This spicndu] discovery excited great interest Ihrouglioiil all 
Europe. Sir Ilumpliry Davy, Sir Henry Englefield, M. Ber- 
ard, and many other philosojJiers of distinction, repeated the 
cxpiTiinents with perlect success; and Dr Wollaston, M. 11 it - 
leyrt^nd M. Bockinann were conducted, during the repetition of' 
Dr HerschePs c\j)erinienrs, to the di^,coverv ol’ the chemical or 
deoxidating rays, at the ('pposite end t)t the spectrum. Amid 
the general applausi' with which these great acces.^ions to science 
were received, one diss(‘nti«'ot voice altme was Jieard. An indi- 
vidual whosi! speculations the discovery of In visihh* Solar Heat 
had cast into the shade, aUaeked Dr lieiscfiel with an asj)critv 
far Ix^yond the Ihnits e\en of se\ert' criticism ; hut though that 
venerable man often sjioke, with .‘Oppressed I’eelings, of the at- 
tempt which was thus niad<‘ to diseredil and tlepreeiate his hr 
Ixjurs; yet he never eoodtMvnded to j epel the eliarg(‘ ; and he 
had the satisfaellon Ivf ?iv he died oi’ .seeing his own discovi'ries 
univeTsally received among tlu‘ established principles of I*h\sjes, 
while those of his assailant were rejected by phil()so])li('rs of everv 
cast, both in the Old and in the New Woi Id 

The diseox cries of l)i llerstliel, which we have now recorded, 
termluaU'd his labours in the (Mghlcemh cenlurv, and maybe' 
coirsidere'el as the cajiital of tlu.U tiiumphal pillar vviiie-h lu' 
has jvaiexl for himself u the Tli ij.k* of Sciener. 11;* had 
now reaehul his si\tv-^eco^d vear, that iieriod of life when the 
amliitioii ot’ discovery is at least mellowed, if«ne)t in some ele'gree 
replaad, by more serious principles e)i“ action; and though 
he aflerw arils enriched the rhilosophical Transactions with 
numereais commuiheatioie. of givat value, yet ihev were less 

* riic disc')Vfric^ of Dr Urr-cinO. u spcriiii” the J’rihinatic SjK^ctrutn, .irc con- 
liiinetl IP thioc Memoir.^, wl-.ich arc prtnlod to the rhiloM^phieal Transaction^ foi 
t80(h under llie following; Ulle.-. : 

1. JnvcMiirutiiiri (if (he poh.'r> ; o/ the /*, i'twitfif to heat and tl/vvuHoti 

(f/ijeris ; lAih that prorr tkr diffitiaii wfrmojddliKf of radiant hmt. l^hii 

Trans. 1800, p, ‘ir,,-.. 

2. Expat itnent'< on lJu‘ tcjiaitgilulilj/ of the invisdiU /ai/\ of the Sun*— Id. p. 2K4< 

3 E rpat imcnts on the ^olaf, and on th Unestiiul rat/s that ocrasion fitat,, with a 

ramiwi ain't’ riew n/tlivlavcs to tahhh li^ht and kcat^ or tathvr the ray\ which occutiion 
ihcw^cin suhjt'f'l^ /n onhi to dtictmint .Jathci tha/ ate tin sauu or dfff\rc}il- 

Ihirt I. /V?i7. Ttau.. ]>. Pail 11. /'/W'. Ttatts. p. id? 
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markocl witfi tht impress of discovery, tliiin lliosc which pre- 
ceded tliin). 

In the year 180J, he ])iihlished his Ohsermtiema tending to 
investigate the naUiie of the Sun^ in order to find the causes 
or sijmptoms of its variable emission if I A^ht and HcatT 
describing and giving apj)r(>priaU' name ^ lo the different phe- 
nomena which aj)pcar on the surface of the sun, he considers 
llie non-existence of spots, ^c., as a sign of a scarcity of lumi- 
nous matter in llte sun, and he stales it as his opinion that 
the character of the seasons mav de])end on lliese phenomena. 
Hence, he is Ic-d to support tliis liyj)olhesis by comparing the 
solar ap{)carances as given by Lahuule, with the prices of wheal 
during the same periods, as containtnl in Dr Smitlfs Wealth 
of Nations. In the observiitions whicli this paper contains, he 
found that the sun could be .s(‘en as white as snow, bj obser- 
ving liiui through a stratum of ink diluted witli water, and fil- 
tered through j)a))er. 

The discovery oi‘ tin* two new jdanets Ceres and Pallas bv 
Piazzi and Dr Olbers, afforded Dr Herschel an opportunitv of 
observing them with his fine inslrunKMits. Au aecount ol these ol)- 
servaiions, hi' ))ubllshed at great length in his paper, “ Ontheiivo 
laictp discovered Celestial Bodies^ in llie Philosophical Transac-- 
iions for 1802. He found ihi* diameter of (\Tes lo be 1()3 miles, 
and that of Pallas 110, — he gave them the name of Asteroids, 
li'om their resembl|*uice botli to planets atid eomets, and he pre- 
dieled tluU many others would be diseovered, — a prediction 
w'bich was .soon aYter verified by the discovery ol duno and 
\ eslu, in the very suiie ]iart of the system. His observations 
on Juno a])peared in the l^hilosophleal Jhansactions for 1805^ 
and those on ^'esta, in the same work for 1807. 

In the same year, Dr Ilcrschel ))ublis}ie(l liis Hem arks on ike 
Consinu'tion of the II elevens, The parts whieh enter into tlie 
construction of tlielleav I'lis, hearrangesuniley, 1. Insulated Stars; 
2. Ifmary Sidereal Systems, or Double Stars; 8. ivlore Complicat- 
ed Sidereal System.^ or Treble, Cbiadriiple, Quintuple and Mul- 
tiple Stars; 1. Clustering Star<, and the Milky Way ; 5. Groups 
of Stars ; fi. Clusters of Stars ; 7. Nebuhe ; 8. Stars with Burs, 
or Stellar Nebuhe; {). Milky Xebulositv ; 10. Nel)u]oLis Stars ; 
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11. Planetary Nebiila^ ; and 12. Planetary NebuKc with 
Centres. lie considers it biglily improbable, Unit Double Stars 
should consist of Stars at a considerable distance ; and be thence 
.supposes that they have a motion of rotation round their com- 
m^centre of gravity. The same reasoning he extends to the 
more Complicated Sidereal Syj^tems, and be shews how three or 
more Stars may be preserved in a permanent connection, by re- 
volving in proper (r.bits round a eonnnon centre of motion 
This curious ^pa])er, wlilch j)ossesses a very considerable degree 
of interest, is concluded with a Catalogue of 500 nne Nrfml^r, 
Ncbulom Stars^ Planetary Nchulce^ and Clusters ofStarsy 

The views contained in this ])aj)er received a very remarkable 
confirmation, from a new- discovery of our autlior. In more 
than fifty of tlie double stars, be found that during twenty-five 
years a change had taken plac(\ either in the distance of tlie two 
.stars, or in the auoJc of posUioiu the augh* that a line joining 
the two stars forms with the direction ol’ their daily motion. In 
Castor^ i Bootis^ ^ Serpentis, and y VirgiJtis, the angle of posi- 
tion had suflered a very considerable variation, without any 
change taking yilace in the distance of llie stars, while in y LeoJUs\ 
both the distance and the angle of jiosition had changed, and in 
^ Hcrcnlis^ the two star.s had apj)roacIie(l so near to each other, 
that five-eighths of the aj.parent diameter of the small star was 
actually ec’ipsed by the large one. With regard to Castor^ the 
most remarkable of these double stars, Dr llradlcy had obser- 
ved, in I159j that the line joining llie lvu> stars was, at all time;^ 
of the .year, parallel to the line johiing Castor and Polhia ' ; 
whereas, in 1803, Dr Ilerschel found that these two lines formini 
with each other an angle of 4;7 39 , giving for the time of a 
whole apparent revolution of the small star round Castor 342 
years and 2 months. This intere.sting imjuiry will be fimnd in 
the Philosophical Transaetions for 1803. 

The motion of tbr Solar System in absolute space, the gene- 
ral direction of which lu; luid determined in 1783, again (X'cu- 
pied the attention of Dr Ilerschel, and be has published tlie re- 
sults of a very elaborate inciuiry in the Phihsophical Trans- 
actions for 1805, under the title of ‘‘ On the Direction and Ve- 
locity of the Motion of the Sun and Solar System f and, in 
the same work for 180G, Ori the Quaittity aial Velocity of 
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the Solar Motion^ In the iirst of these /iiemoirs, he concludes 
that the direction of the solar motion is towards a point in tlie 
heavens, whose right ascension is 245“ 52' 30", and whose north 
polar distance is 40’ 22'. In the second memoir, lie concludes 
that the quantity of the solar motion is such, that, by eye 
placed at right angles to its direction, and at the distanc?m 
Sirius from us, the sun would be seen to describe annually an 
arch of 1".1]()992 of a degree. 

In the examination of the planet Saturn, Dr Ilefschel had <X)n- 
sidered it as ol‘a s[)lieroi(lal figure, but more conxet observations 
had indicated to him a considerable irregularity of form, and he 
lias given a d(‘t ailed account of them in tw’o papers, one pub- 
lished in the Trallsaetioll^ for 1805, entitled “ OhscrDailons on 
the Siugular Figure of the Flmut Sal urn f and the other, in 
the same work for ] 808, laitith'd Ju Account of a New IrrcgiJb- 
laritij Jatelij perceived In the apparent figure if the Planet Sa~ 
Umir In the first of these papers, he sliews that the equatorial 
diameter is 35, and the [lolar diameter 32, but that tlic diame- 
ter of the grt'atesl eur\iilure is 30, which falls in the latitude of 
43“ 20'. In tht' second paper, he states that the nortlicrn polar 
regions were Hattened, as formerly, but that tlic southern polar 
regions w ere more curved, or bulged outwards. The same pecu- 
liarity was ol)S(‘rvt*(l, at Dr llerseher.s reejuest, by the late Profes- 
sor A Vilson ; but both astronomers regarded it as an illusion, and 
our author ascribed it to the position of the riiyg between the 
eye and tlie southern {)ole, the rays of light being supposed to 
be acted upon by ibc altnosjilierc of the ring, of which^ he had 
previously observid the effects. 

Tile subject of the construction of the heavens, which Dr 
Herschel had made entirely his ow n, formed the principal topic of 
all the subsequent eommunicatioiis of importance, wdiich he laid 
before the Royal Society. In 1814, ho published in the Trans- 
actions his “ Astronomical Ohservniums relating to the sidereal 
part of the Heavens^ and its connexion iclih the hchulous part.^'" 
lie supposc's, in tliis ])a])er, tliat tlie various nebulo.sitics wdiich 
fill the lieavens, are condensed by attraction, and converted into 
.stars ; that stars previously formed sometimes attract nebulous 
matter, and increase in size, and tliat neighbouring stars gra- 
dually approach eacli other, and constitute globular clusters. 



This ])a}K‘r was follow oci, \i\ 181T, In' Ohst roQiions tendhig Ut 
•hwestigate the local arrang-nnent of the Celestial Bodies in 
space ^ and to determine the extent and candition o/‘ the Milkp 
WapC which contains niiu h interesting discussion, and in which 
itsj/.thor concludes, that ’ ot only our sun, but all the stars we 
can see with the eye, are deeply immersed in the milky way, 
and form a component part of that immense nebula. 

The last paper whi jh Dr llerschel wrote on this subject, 
and indeed the last which he communicated to the Royal So- 
ciety, was entitled Astrononueul Ohservutlons and Experiments 
.elected for the purpose of ascertaining the relative distances of 
Clusters of Stars, and of Invcsilgaling lunc far the jwwer of 
<mr Telescopes may be expected to reach Into space, ivhcn dl- 
reeted to ambiguous cciestlal otyeefsr From these observations, 
tmr autbor concludes, that a star ol* tlu* first magnitude would 
just come to be visible by tlie naked eye, if removed to 12 times 
its distance, and bv the most powerful telescope hitherto con- 
structed, if removed to 2300 limes its distance. Yet such a 
telescojK" still shews ^tars in the milky way at the utmost limits 
tif their visibililv. '^bhis extraordinary assemblage of stars is 
iherelitre ecjually fathoinless liy om t*ye^ and by our finest tele- 
sc('])es. Conceiving, however, that the united lustre of side- 
real systems may reach us» from a still greater distane(^ in space. 
Dr Herschel estimalOk/> their distance by the ajierture df the 
speeuluni, whK'h just resolve^ them into stars, anil in this way 
he lias estimated the di^tallees of 1*7 elusters. Such clusters 
arc again taken as connecting; links with sucK ambiguous objects 
as cannot be r*,'solved by the telescojie. Resolvable elusters are 
actually found to put on similar apj)earances with inferior tele- 
scopes, and lienee wc may compare their dihtaiiees with those of 
the former kind, by the same principles as those with the near- 
est fixed star. When objects of this kind are lost to the sight, 
the utmost limits of human vision seem to bu obtained, and our 
autlior supjKi^ics that this must tnke place at about the 35dK)0tli 
i>rder of distances. 

In consequence oi‘ the great reputation vvliicli Dr HerscheJ's 
telescopes possessed, be received numerous ap]ilications for in- 
stf#tnentl^^ from the sinerisgus. as well as from the astronomei’s 
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of foreign countries. His time was accordingly much occupied 
in superintending the construction of these instruments, as well 
as of those which he required for his own use. He was there- 
fore possessed of a body of practical information on the .\jib- 
ject of grinding and polishing specula, and he composed a w6?S^ 
on the subject, in which he explained not only the method of 
giving them the parabolic figure, but that of any of the other 
conic sections. His intention of publishing this ^C'ork he men- 
tioned in a letter to the writer of this sketch, in the beginning 
of 1805; but it has not yet been given to the public. 

We have thus endeavoured to give a rapid sketch of the Dis- 
coveries of Sir William Hcrschel, — discoveries w^hich, while 
they have immortalised his name, have added to the glory of 
the country where they were made, and to that of the British 
Sovereign, through whose munificence they were achieved. In 
the observations upon which these discoveries were founded, and 
in the lalK)rions calculations which were requisite to their de- 
velopment, he was much assisted by his excellent sister Miss Ca- 
roline Hcrschel, whose cheerful devotion to the cause of science 
merits the highest praise. Her discovery of several comets has 
already gained her a respectable rank among astronomers, and 
on that monument which posterity shall rear to her brothers 
lal)ours, her own name will be honourably inscribcid. 

The various mafks of resjxjct, unsubstantial as they arc, 
which generally fall to tlie lot of scientific distinction, were li- 
berally conferred upon Dr Hcrschel. He was elected an Ho- 
noraiy Member of most of the Scientific Institutions in tlie 
civilised world. So early as 1786 or 1787, be received the 
honorai’y degree of Doctor of Laws, from one of our Dnglisli 
Universities ; and in the year 1816, his present Majesty King 
George IV. was graciously pleased to present him with the 
Decorations of the Guelphic Order of Knighthood.' 

Upon the establishment of the Astronomical Society of Lon- 
don in 1820, Sir William Hcrschel was elected its President, 
and he published, in 1821, in the first volume ol‘ its Transac- 
tions, a paper “ On the Places of 145 Nexo Double Star^f 
which he had intended to arrange like those of his two Cata- 
. VOL. VlII. NO. 16. APRIL 1823. p 
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logues already mentioned. This paper was, wc believe, the 
last that Sir William published. Ilis hcaltli had now begun 
to dedine, and, on the 25th of August 1822, he sunk under 
the yifirnhtics of age, after having completed his eighty-fourth 
In 1788 Sir William Herschd married the widow of 
the late John Pitt, Esq., who has survived him. His union 
wnth this lady was to him a source of unclouded hajipiness, and 
cherished that tranquillity in liis domestic circle, so essential to 
the peaceful occupations of science. Sir William left behind him 
an only son, the present Mr John F. W. Herschd At an age 
comparatively early, tlii^ eminent individual has taken a high 
station among the most distinguished mathematieians and natural 
pliilosophers of the present day. His name and his discoveries 
have already adorned our humble pages, and we trust tliat 
many of them will yet be occupied in recording his future la- 
bours. 0. 

Edinburgh, Fch, 1. 1823. 


Art. II. — On Fossil Organic Remains as a Gcognosiic Cha- 
racter. By Alrxa^deu IbiONCNiAiix, Member of llie In- 
stitute of France,^ i£c. &c. f 

« 

Xt was remarked more than a hundred years ago, that there 
almost always occurred differences between the shell-fish and 
other animals which at present live in tlie seas and on the sur- 
face of the earth, and tliose wlridi occur in a fossil state in all 
countries. This first view has been confirmed by a more detailed 
examination, and has by degrees led to another, which maintains, 
that the dc|)oslts of organic remains buried in tlie crust of the 
earth, are arranged, as it were, by successive generations, in 
such a manner, that all the remains of any one deposit have a 


* A detailed account of Sir William Hcrschel’s Life and Discoveries, niih n 
rollcclion of his best papers, will, we anxiously hope, be soon given to the public 
by IMr llcrschel. 

t broin Cuvici’s woik on Foml Or^ank ifemanw, in progrci^s of publica* 
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j)articular sum of resemblance to one another, and a general 
sum of difference with the deposits above and below it. It has 
also been thought, that this last sum becomes so much the 
higher, or the difference so much the greater, in proporti^^n as 
these deposits are more distinct or more removed from one 
Ollier in a vertical direction. This rule, which was at first 
cautiously assumed, and only for certain localities (as should al- 
ways be done with the establishment of laws, which can only 
result from tlic observation of a great number of facts), has 
been found applicable to almost all the places observed in the 
different parts of the globe, and to all the remains of organised 
bodies buried in its beds, whether they belong to the class of 
animals or to that of vegetables. To the present time, the ex- 
ceptions wliich appear to have presented themselves have vanish- 
ed under a more scrupulous examination, or are explained by 
the discovery of particular circumstances which have given rise 
lo tliem. Thus, on reducing this rule to the general exposition 
which we have made, it does not appear liable to any real 
objection, and all geologists are now agreed in thinking, that 
the generations of organised bodies which have successively 
inhabited the surface of the earth, differ from the present gene- 
l ation in proportion as their debris are farther removed from 
the surface of the earthy or, which nearly comes to the same 
lliing, in proportion as the periods at which they have lived arc 
more remote from the present time. It follows from the same 
rule, that this distinct succession of generations would present 
itself only in the strucUirc of the crust of the globe. It would 
also of itself be sufficient to establish the fact, as has been re- 
marked by M. Cuvier, that this crust lias not been formed by a, 
single operation. But this character of succession in the for- 
mation of the beds of tlic earth, is frequently associated witli 
other very remarkable differences, such as the nature of nx^ks, 
their structure in tlie great, their known order of superposition, 
the minerals which accompany them, he. Now, these mincralogf- 
cal circumstances are almost always found in agreement with the 
characters which are taken from the general i*esemblance of or- 
ganised bodies in deposits, considered as 'of the same formation 
from their geognostical characters; and they arc also pretty 
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constantly found in agreement with their difference in tlie oppo- 
site case. 

However, there are cases where these two classes of charac- 
ter^ without being in manifest opposition, do not perfectly 
agree. Two of these cases present tliem selves in the two for- 
mations which I liave referred to the Chlorite Chalk. We must 
therefore know to vvhich of the two characters the preference 
should be given, in order to determine the period of ibrmatiori 
of the deposit which does not present them associated ; that is 
to say, to reply to the following question : 

When, in two deposits separated from each other, the rwks 
are different in nature, while the organic remains arc similar, 
should tliesc deposits, from this difference, be regarded as of 
different formation, or should they rather, from the general and 
well determined resemblance of their fossil organic bodies, be 
regarded as of the same j)eriod of formation, when, at the same 
time, no circumstance of superposition is evidently in opposi- 
tion to it ? 

It must be kept in view, that one of the princijxd objects of 
geognosy, is to distinguish the different periods which succeed 
each other in the formation of tlie globe, and to determine what 
arc the deposits whicli have been formed nearly at the same pe- 
riod. • 

Now, it win be found, that r()cks of very different natures 
may he formed at the same time, — almost at the same mo- 
ment,-;-not only in different parts of the glftbc, but also at the 
same place. 

We cannot refuse our assent to a consequence derived from 
facts, which we have bef<jre our eyes ; for all that at present oc- 
curs at the surface of the earth, belongs to the same geognosii- 
cal epoch, which commenced at the moment when our conti- 
nents assumed their present form : and although this epoch has 
a character of* stability, and even of repose, which permits the 
formation oi new rocks only, in a very limited number of cir- 
cumstances ; it still, however, produces enough to let us sec 
that the trap-rocks formed by Vesuvius, and greater 

number ol‘ our volcanoes, tlic calcareous rocks formed by many 
of our spi inga, land the siliceous rocitB formed by some others 
(those of Iceland, &c.), arc assuredly very different from one 
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another, in a nimeralogical sense ; hut thit the organic remains 
A\Iiich they envelope, have all the common character of the ge- 
neration established upon the earth, since the conmieiiceitieht of 
this epoch. To increase the number of examples, and, conse- 
quently, proofs of one and the same truth, would be uni^^^q^ 
sarily to protract a series of reasonings already somewhat long. 

It is not the same with the generations of organised beings ; 
they may, it is true, be destroyed in an in.stant,,but a conside- 
rable time must necessarily be taken to reproduce them, so as 
that they may assume, in nuniber and variety, the development 
which they commonly prestmt. ' This development supposes a 
long series of ages, or at least of years, which establish a true 
geognostical c]X)ch, during which all the f)rgani.scd bcxlics which 
inhabit, if not the whole surface of tlie globe, at least very ex- 
tensive tracts of this surface, have assumed a particular family 
or c]'K>chal character, which cannot be defined, but which yet 
cannot be misunderstood. 

I consider, ihcrcf’ore, the characters of the period of forma- 
tion^ derived from the analogy of organised bodies, as of the 
first importance in geognosy, and as sufficient to counterbalance 
all otlier differences, however great they appear. Hence, even 
should the characters taken from the nature of the rocks, and 
tins is tlie weakest distinctive mark, from the height of the de- 
j^osits, from the scooping of valleys, eveiffrom tlie inclination of 
beds, and their unconfonnable stratification, be tbiind, in oppo- 
sition to that which we derive from organic remains, I would 
still consider the latter as of superior validity ; for all these dif- 
ferences may be tlie result of a re\olution, and of an instanta- 
neous Ibrmation, which do not establish in geognosy a special 
(‘pocli. Without seeking to prove this principle, by a longer 
train of reasoning, I shall content myself with citing a single 
fact. Tlie formations of Calabria have been, for thirty-eight 
years, the theatre of fearful perturbations. Horizontal beds 
have been raised to a perpendicular position ; entire masses of 
deposits liave been transported to a great distance, and have 
been placed in unconformable stratification, ujion other deposits, 
and y(‘t no geologist would regard the.se masses, and these depo- 
sits, as belonging to a different geognostic epocli. To produce 
a change of organic species, circimistanccs of a mtv different na- 
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ture arc necessary, phAfiomcna much more general, and periods 
of lime much more considerable. In the course of a few days, 
the deposits of Calabria ha^ e experienced derangements similar 
to tha-e wind) we see in th.' beds of the Alps; and, during a 
of five or six thousand years, the organised species have 
not manifested any appreciable changes in their forms, or other 
qualities. 

I do not, however, say, that the characters Uiken from the 
relative disj)osilion of beds (but not from the evide^it super- 
pusiiioti)^ irom their nature, &c., should not be employed, even 
with confidence, by the geologist, in determining the different 
periods of formation. Whether single or united with those 
vvhicli are derived from the nature of fossil organic bodies, they 
;u'e of the greatest validity ; but I merely think, and I believe 
I liave given strong reasons for my opinion, tliat when these 
characters are in ojqiosition to those whicli may be taken from 
the presence of fossil organic bodies, tlicsc last should liave the 
preference. 

I do not deny that much attention and discretion are nire.s- 
sary to be used in such a matter, nor am I ignorant that it is 
i\H|uisilc to distinguish and estimate even the influence of hori- 
zontal distances, or of climates, ujKm the s})cclfic differences; 
that we mrst know to ap[)reciate the apparent, sometimes, even 
real, points of Resemblance, ^^bicb jircbcnt themselves in forma- 
tions wliich are evidently very distinct, in certain species wliich 
have had the rather rare privilege of surviving the destruction 
of their cotemporarics, and of remaining always the same, in the 
midst of all the changes which have taken place around them. 
I am not ignorant tliat we must know to recognise the indivi- 
duals wrested from otlier deposits, and lransj)orted, by whatever 
causes, to newer ones, and to distinguish them from those which 
have lived in the j>laces and times, which the species, to which 
they belong, opight to characterise. I am aware of all these dif- 
ficulties ; I am on my guard against these causes of deception, 
wliich introduce uncertainties into geology, such as wc meet in 
all tile sciences, and whicli require of the geologist unremitting 
attention and labour, to employ wiili (liseeriimeni the specic‘s 
from which he must take his characters, aiul to attach to them 
the true value whicli in reality belongs to them. 
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Art. III. — Account of Captain Hodgso^\h Journey to the Head 
of the Ganges 

This interesting journey was performed in the yeai' 18i^7* 
by Captain Hodgson and Lieutenant Herbert, who pursued the 
course of the Ganges a considerable wMy beyond Gangoutri, 
and “ to the place where its head is concealed by masses of snow 
which never melt.” 

As we have already made our readers acquainted (see Vol. III. 
p. 228.) Avith the interesting observations of Mr Baillie Fraser on 
the source of the Ganges, we sliall proceed to give an abridged 
abstract of the equally interesting journal of Captain Hodgson. 

Having formed little maga/ines of grain at the places where 
they intended to halt, and re-established the Sangas or spar- 
bridges over the river, which had been destroyed by avalanches 
of snow', the travellers marched from Reital on the 21st May 

1817. 

Ileital,” says Captain Hodgson, contains about thirty-five 
houses, and is esteemed a consideral)le village : as usual in the 
uj)per mountains, where tiinbcT is pletitiful, the houses are large, 
and two or three storeys liigh. AVh(‘n# a house has three storeys, 
the lowest serves to shelter the cattle by night, the second is a 
sort of granary, and in the upper the family dwells. Hound it 
thei*e is generally a strong w(A>den gallery or balcony, which is 
supported by beani^ that project from the walls. The^roofs of 
the liouses are made of boards vir slates ; they are shelving, and 
project much beyond the top of the walls, and cover the balco- 
ny, which is closed, in bad weather, by strong wooden shutters 
or panncls. These houses are very substantial, and have a 
handsome appearance at a distance ; but tliey are exceedingly 
filthy within, and full of vermin. The walls are composed of 
long cedar beams and stone in alternate cours^s ; the ends of 
the l)cams niect all ihe corners, where they are bolted together 
by Avoiulen pin.i. Houses of tliis construction are said to last 
for sc\eral ag(‘s, lor the Deodar or Kai/oii pine, wiiich I sup- 

* Abridged from the Asiaiic RcscarLhcs^ vol. xiv. p. 60. CalcuUa 1822. 
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pose to be the cedar Lebanon^ is the largest,* most noble, and 
durable of all trees. ' 

‘‘ The situation of the village on the east side of a mountain, 
the summit of which is covered with snow, and the foot washed 
Bhdgtrafhi^ is very pleasant. It commands a noble view 
of the Sri C&nta^ and other adjoining peaks of the Himalaya^ 
on which the snow for ever rests. Snow also remains until the 
rains, on all the mountains of the second order, which are visible 
hence both up and down the river. Many cascades are formed 
by the melting of the snows on the foot of the surrounding 
mountains. One, in particular, descends in repeated falls of 
several hundred feet each, from the summit of a mountain across 
the river, and joins it near Batherir 

“ May 21. — The travellers proct'cded from Rcital to Tuwar- 
ra ; crossed the Soar river on a Sanga five paces in length ; 
observed some micaceous iron-ore on the Salang Mountain. 
From Soar river to above 'ruwarra the path is exceedingly 
rugged. The mountains are of granik^, with various propor- 
tions of quartz and feldspar. 

“ May 22. — Marched in 5 hours and 48 minutes from Tu- 
warra to Dangal, a very laborious journey. Crossed the Elgic 
Gdhr torrent by a Sanga fifteen feet long. On the opposite 
side of the Ganges obsen ed a range of l^t springs, ' which 
tlirow uj) clouds of steam, and deposit a ferruginous sediment. 
Crossed the Gunges to Dangal by a SangOy made of two stout 
j)inc spars, laid from rock to rock. 

“ Mq^y 23. — Arrived at Sudy from Dangaly after a very long 
and laborious march, in seven hours. Crossed the river by 
three Sangas, Scenery in general grand, and particularly 
sublime at the falls of Lahori Naigy wliere there is a frightful 
granite cliff* of solid rock above 800 feet high, which has been 
undermined at its base by the stream. Observed in their route 
pines of various kinds, and the true deal fir ; and, near Lahori 
Naigy a calcaVeous rill, which encrusts every tiling it touches 
with pure lime : this is singular in a region of gianite. Swiy a 
small decaying village, surrounded on all sides by the Himalaya 
rocky precipices, covered with snow. 

“ May 24.— Marched to Derail by a generally excellent 
-mountain path. Crossed the Ganges on a good Sanga : crossed 
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also the Til Ghdr^ a large torrent, with q; beautiful cascade of 
80 or 100 feet over a rock. Crossed also the Khcir Gadh^ a 
large rivulet, by a Sanga at Derail a small deserted village. 
The north bascjs of the mountains on the route were clothed 
wdth noble cedars, and various sorts of large pines, gen<N;fd^ 
denominated Cshir and Rhai or Rher. Capt. Hodgson was 
much delighted with this day’s march, the climate being plea- 
sant, the weather bright, and the scenery interesting. 

“ MaySto. — Marched to BhairogltatL Road generally level 
on the banks of the river ; perj)endicular rocky precipices rise 
immediately from the river bed, to the height of 1500 or 2000 
feet. After crossing lAcunga., a small river, on a Sanga^ came 
to an cxceedinglv sleep ascent : no vegetation. In front Deco- 
ni^ a snowy j)eak, rising immediately from the bed of the 
(ianges. Scenery very grand : very large cedars. A sweep 
from S. to E, brought them to that mf)st terrific and awful 
place called Bhairoglidtl. The Sanga there was the most for- 
midable they had yet met M'ith. Turned to the left, and pitch- 
ed their tent at Bliairoglidif, 

“ One of the most curious sights among many here, is to see a 
little lent pitched under vast overhanging masses of rock, at the 
confluence of these two rivers, the BhagiraChi and its foaming 
rival tlie Jnhni Gangd^ or, more })ropcrly called, the JAhnevL 
The Strange and terrific appearance of this place (Bhalroghdti) 
exceeds the idea I had lonned of it. No where' in my travels 
in these rude mountains, have I seen any thing to be compared 
with this in horror tod extravagance. Precipices, composed of 
the most solid granite, confine both rn ers in narrow channels, 
and these seem to have been scooped out by the force of the wa- 
ters. Near the Sanga the Bhdgirafhi has in some places scoup- 
cd out the rock which overhangs it. The base of these peaks 
is of the most compact sort of granite : it is of a light hue, with 
some small pieces of black sparry substance intermixed. From 
the smcx)thness of the rocks wliich confine the strWm, and which 
appear to have been worn so by water, I think the stream must 
have formerly flowed on a higher level, and that it is gradually 
scooping its channel deeper ; for it does not appear that the 
walls Avhich confine tlic rivers are masses fallen from above, but 
that they are the bases of the peaks themselves. Enormous 
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blocks have indeed faWen, and hang over our he*ads in threaten- 
ing confusion ; some appear 200 feet in diameter : and here arc 
we sitting among these ruins, by the fireside at noon. What 
arc these pimiacles of rock, 2000 or 3000 feet high, which arc 
^ us, like ? I know not. To compare small with great, I 
think the aptest idea I can form of any thing that might be like 
them, would be the appearance that the ruins of a Gothic cathe- 
dral might have to a spectator within them, supposing the thun- 
derbolts or earthquakes Iijid rifted its lofty and massy towers, 
spires, and buttresses ; — the parts left standing might then, in 
miniature, give an idea of the rocks of Bhairoghatl, 

The great cedar pines, those gigantic sons of the snow, 
fringe these bare rocks, and fix their roots where there appears 
to be very little soil ; a few also of the larger deal pine are seen, 
but inferior trees do not aspire to grow here. The day is dull 
and rainy, and I cast my eyes up at the precipice overhead, not 
without awe;— a single fragment might dash us to pieces. 
Avalanches of snow and rock, such as we have passed to-day, and 
indeed for these three last days, shew by their effects their vast 
powers of destruction, for they bring down forests in their over- 
whelming course, and dash the cedars into splinters. Those 
avalanches have all fallen this season : they have in places filled 
up the dells and w^atcr-coUrses to a great depth with snow, and 
extend from the peak^ to the margin of the river. 

A painter wishing to represent a scene (jf the harshest Ica- 
tures of nature, should take his station under the Sanga of 
Bhairog^fiatiy or at the confluence of tlie BhagiraChi and Jah^ 
nevi. Here it is proper to take some notice of this latter river, 
hitherto little known. Though the Bliagirathi is esteemed the 
1u)ly nnd celebrated Ganges^ yet the Jdhnevi is accounted to be, 
and I think is, tho larger stream. From a Brahmin who offi- 
ciates at Gangotrif and wbo has been up it, I collected some 
particulars, whjcli, though perhaps far from correct, may sene 
to give an idea of it. By the course of the river is a pass to 
Bhoat or Thibet, by which the people from Rcital, and the up- 
per villages of Bo7uairn^ go to get salt, blanket cloth, and wool, 
in exchange for grain. The trade is trifling, and not more than 
a hundred people go yearly. In the latter end of the rains the 
road is opeiv They ccirry their goods on sheep and goats. 
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The Brahmin lias been at the frontier vil ;age called Neilang : 
it is four long and very difficult days'* journey. The first three 
days are up th(p course of the river, high above its bed for the 
most part, but occasionally descending to it. It is 
steep and difficult. 

May 26. — Marched to Ganffohi; climbed rocks, and pass- 
ed over chasms by means of ladders and scaffolding of decayed 
planks. 

The path to-day was of the worst description, and is, on the 
ivhole, I think, the most rugged march we have hitherto had, 
though there are not any long ascents. Nothing can be more 
unpleasant than the passage along the rotten ladders and in- 
clined scaffolds, by which the faces and corners of the precipices 
near Bhairog^hatl are n»ade- The rest of the w'ay lies along 
the side of a very steep mountain, and is strewed with rocks. 
The views of the snowy peaks, which are on all sides, were 
ve ry grand and wild. 

“ The rocks are of granite, but of a lighter colour than usual, 
and specks of a bright black sparry substance arc intcrsjxjrsed 
in them, at the distances of from one to three inches. 

“ The river'’s bed from Bhahog^hatl to Gaxiricund^ was be- 
tween mural preci])iccs of from 200 to 300 feet high : above 
them was the stecjily inclined ground along which our path lay. 
Though very rocky, there were many places with soil where the 
4’cdars grew, but not large. Above the path to our left were 
bare rocky precipices, on the summit of which the snow lies. 
^\t Gafn’icujid and Gaugotrl the river's bed becomes mVve open, 
'^J'he te!n])le of Gmtgoirt has a minidup of stone of the smallest 
kind : it contains small statues of Bhagh’aiJii, Ganga, &c., and 
it is built over a piece of rock called Bhagiraflil-SUa^ and is 
about twenty feet higher than the bed of the Ganges; and im- 
mediately above its right bank, theie is also a rough wood- 
en building, at a slnwt distance, for the sheltry of travellers. 
By the ri\ er side there is in some places soil, where small ce- 
dars grow ; but in general tlic margin is strewed with masse^ 
of rock, wliicli fall from the preeijnees above : the falls do not 
appear recent. AVe lay down to rest ; but between 10 and 11 
o'clock were awakened by the rocking of the ground, and on 
running out wc soon saw the effects of an earthejuake, and the 


exceedingly 
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dreadful situation ojn which we were pitched,* in the midst oi 
masses of rock, some of them more than 100 feet in diameter, 
and which had fallen from die cliffs above us, probably brought 
down by some former earthquake. 

i f The scene around us, shewn in all its dangers by the 
Ibnght moonlight, was indeed very awful. On the second shock, 
rocks were hurled in every direction, from the peaks around to 
the bed of the river, with a liideous noise not to be described, 
and never to be forgotten. After the crash caused by the falls 
near us had ceased, we could still hear the terrible sounds of 
heavy falls in the more distant recesses of the mountains. 

We looked up with dismay at the cliffs over head, expect- 
ing that the next shock would detach some ruins from them : 
had they fallen we could not have escaped, as the fragments 
from the summit would have tumbled over our heads, and we 
should have been buried by those from the middle. 

« Providentially there were no more shocks that night. This 
earthquake was smartly felt in all parts of the mountains, as 
well as in the plains of the NW. provinces of Hindustan. 

In the morning we removed to the left bank of the river, 
wliere there is a bed of sand of about LjO yards wide ; then comes 
a flat of soil, with trees of aliout twenty yards wide, and imme- 
diately above it arc pre«ipices with snow on them. Here we 
were much more secure : in the afternoon, indeed, the cflects of 
the snow melting often caused piec'cs of rock to fall from above to 
near our station ; but wc could avoid them by running over the 
sand to. the river side, which could not be done on the right bank ; 
besides only comparatively small pieces fell there, and in day- 
liglit ; so that this is much the best side to encamp on. We 
had the curio£>ity to measure trigonometrically the height of the 
clifl‘ at the foot of which we were during the shock, and found 
it to be 2745 feet. 

“ This day (the 27th), as also on the 28th, wc had a slight 
shock of an eaVthquake. 

“ The mean breadth of the Ganges at Gaugotri was (mea- 
sured by the chain) 43 feet, depth 18 inches, and nearly the 
same depth at the sides as in the middle : the current very 
swift, and over large rounded stones. This was on tlic 2Ctli 
May. The* stream was then in one channel, but llie effect of 
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the sun in melting the snow was at that season so powerful, that 
it was daily much augmented ; and, on our return to Gangotri 
on the 2d June, the depth of the main stream was two feet, and 
it was a few feet wider, but 1 did not then measure the wi^th ; 
several shallow side channels had also been filled in the interval,^ 
and, on the whole, I estimate that the volume of water was 
doubled. 

Though the frequency of the earthquakes made us veiy 
anxious to get out of our dangerous situation in the bed of the 
river, we resolved, as we had come so far, to leave no mean& 
untried to tnicc the stream as far as possible, and accordingly set 
out in the morning of the 29th of May, lioping to arrive at the 
head of the river in the course of the day. The two Gangotri 
Brahmins could not give us any information respecting its dis- 
tance ; they had never been higher than Gangotri, and assured 
us that no persons ever went further except the Munshi^ who 
appears, by the account in the Asiatic Researches^ to have gone 
about two miles. 

“ Maij 29.— Proceeded forward up the Ganges, over snow 
and rocks. The Brahmins never heard of any rock or place 
called tlie Cow’s Mouth, or Gao Muc'^h, Pitched on a sort of 
bank by the left margin of the river. 

This being the only convenient or sofis place we could see, 
wc halted here. Tlie river is perceptibly diminished in bulk 
already, and we hope that to-morrow we may sec its head. The 
march to-day was most toilsome and rough, through the loope frag- 
meiits of rock which daily fall at this season from tlie peaks on 
eidier side of the river in the afternoon, when the sun melts the 
snow. Travellers should contrive to gain a safe place by noon, 
or they may be dashed to pieces. It was very cold at this 
place, and froze all niglit ; but wc had plenty of firewood from 
the Bhojpatra trees. The soil was spungy, and full of rocks. 
The silence of the night was several times broked by the noise 
of the falling of distant avalanches. 

By the barometer it appeared w’e were 11,160 feet above 
the sea. 

“ A little tent, which one man carries on his back, came to 
us ; but in this trip we ate and slept on the ground, and were 



238 Account Captain Hodgson’s Joui nep to the 

vrcll pleased to have got so far beyond Gangotri^ hitherto the 
boundary of research on the Ganges.” 

“ May 30.— Proceeded onwards. Crossed a high avalanche 
of ^iOW. 

Gradually ascending among rocks. To the left high cliffs 
of granite, but not so steep as before ; to the right snowy peaks, 
their summits above GOO or 700 feet high, distant about two 
miles. The river-bed is here about two furlongs wide, and full 
of stones. River certainly diminished in size : it is very rapid, 
its bed being an ascent. We are now above the line of vegeta- 
tion of trees, and past the last firs. The birches remain, but 
they are only large bushes ; laurels arc also seen, and a sort of, 
I believe, litchen {lichen?) which grows on the rocks. The 
noble thrcc-pcaked mountain shines in our front, and is the 
grandest and most splendid object the eye of man ever beheld. 
As no person knows these peaks or their names, we assume the 
privilege of navigators, and call them St George, St Patrick, 
and St Andrew. St George bears 129°; St Patrick 132° SO'. 
On going farther, wc saw another lower j)eak betwx'en St Gc*orge 
and St Patrick, which we called St David, and the mountain 
collectively the Four Saints.” 

Halted near the dvbqnchc of the Ganges. This is aii ex- 
cellent and safe place ; no peak can fall on us : five companies, 
or even a battalion, might encamp here. Sublime beyond de- 
scription is the appearance of the snowy peaks now close to us. 
The Four Saints are at the head of the vaKcy of snow, and a 
most magnificent peak, cased in snow and shining ice, stands 
like a giant to the right of the valley : this we named Mount 
Moira. The snow valley, which hides the river, appears of 
great extent. 

We experienced considerable difficulty in breathing, and 
that peculiar sensation which is always felt at gi*eat elevations, 
where there is* any sort of herbage, though I never experienced 
the like on the naked snow-beds, even when higher. Moun- 
taineers, who know nothing of the thinness of the air, attribute 
the faintness to the exhalation from noxious plants, and I be- 
lieve they arc right ; for a sickening effluvium was given out 
by them here, as well as on the heights under the snowy peaks, 
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which I passed over last year above the 'Setlej^ though on the 
highest snow the faintness was not complained of, but orJy an 
inability to go far without stopping to take breath. 

“ We are about 150 feet above the bed of the river. \ By 
day the sun is powerful, although we arc so surrounded by*' 
snow ; but the peaks reflect the rays. When the sun sunk be- 
hind the mountains, it w^is very cold : at night it froze. Higli 
as we are, the clouds yet rise higher. Tlie colour of the sky is 
a deep blue. What soil there is, is spungy. A few birch bushes 
are yet seen ; but a large and strong ground-tree or creeper 
overspreads the ground, somewhat in the manner of furze or 
brambles ; and it is a curious fact, that the wood of this is, wc 
tliiuk, that ol* which the cases of black-lead pencils are made, 
being of a fine brittle, yet scift red grain ; and the smell is the 
same as of' that used for the pencils, and which hitherto has 
been called by us Cedar. I have specimens of this wood ; it is 
called, I think, Chandan : I saw' it on the summit of the C/iour 
peak, and in the snowy regions of Kunaur^ but did not then 
examine it. It will be found |)robabIy that the Pinm Cedrus^ 
or Cedar of Lehanun, is the Deodar (or, as it is called to the 
westward, the Kailou)^ and no otl)er. Nor do our mountain 
cedars (24 feet in circumferena') yield in size or durability to 
those of Lebanon. Ikit this Chandan (miscalled Cedar) is not 
even a tree : it may be called a large creeper, gvowniig in the 
manner of bushes, diough it is very strong, and some of its arms 
are as thick as a niiufs thigh. Of this, and also of the great 
cedar {Deodar)^ and of other pines, I will send specimens. 

‘‘ We had brought very few^ followers upwards from Ganffotri, 
i)ut here we sent every one we could possibly dispense wkh, that 
our small stock of grain miglit subsist the remainder, who were 
a few trusty fellows (Mussulmans), two Gore ha Slpahis^ and a 
few Coolies^ for two days or three, if possible, in the event of 
our being able to get over the snow in front ; and I sent orders 
to the people at Gangoirl to leave grain there, if they had any 
to spare ; and if they did not hear of any supply coming from 
Rcital, to make the best of their w^ay back till they met it, and 
then to halt for us, and send some on to us. Having made all 
the arrangements wc could on the important head of supplies, 
and made observations, wc had leisure to admire the very singu-i 
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lar scenery around us\ of which it is impossible to give an ade- 
quate description. 

“ The dazzling brilliancy of the snow w^as rendered more 
striking by its contrast with the dark blue colour of the sky, whicli 
"7s' caused by the thinness of the air, and at night the stars shone 
with a lustre which they have not in a denser atmosphere : it uas 
curious, too, to sec them, when rising, appear like one sudden 
flash, as they emerged from behind the briglit snowy summit s* 
close to us, and their disappearance, when setting behind the 
peaks, was as sudden as we generally observed it to be in their 
occultations by the moon. 

‘‘ We were surrounded by gigantic peaks, entirely cased in 
snow, and almost beyond the regions of animal and vegetable 
life, and an awful silence prevailed, except when broken by the 
thundering peals of falling avalanches. Nothing met our eyes 
resembling the scenery in the haunts of men : by moonlight all 
appeared cold, wild, and stupendous, and a Pagan might aptly 
imagine the place a fit abode for demons. We did not even see 
bears, or musk deer, or eagles, or any living creature, except 
some small birds. 

“ To form an idea of the imposing appearance of a snowy 
peak, as seen here, under an angle of elevation of nearly 33"', 
and when its distance is not quite three miles, and yet its height 
is 8052 feet above the station, one should reflect, that if, even 
viewed from the plains of Hindustan, at angles of elevation of 
1° and these peaks, towering over manyintermediate ranges 
of mountains, inspire the mind with ideas of their grandeur, even 
at so great a distance ; how much more must they do so, when 
their whole bulk, cased in snow from the base to the summit, at 
once fills the eye. It falls to the lot of few to contemplate so 
magnificent an object as a snow-clad peak, rising to the height 
of upwards of a mile and a half, at the short horizontal distance 
of only two miles and three (|uartcrs. 

“ May 81. — Advanced from last halting-place, and reached 
a most wonderful scene, which is thus described by Captain 
Hodgson. 

The BhofflraChi or Ganges issues from under a very low 
arch at the foot of the grand snow bed. The river is here 
bounded to the right and left by high snow and rocks ; but in 
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front, over the dchoiuhc^ the of snenv ib perpend i- 

ciiL'jr ; and from llic 1)0(1 of llio stream to the summit, we esti- 
mate the thickness at little less than oOO feci of solid frozen 
snow, probably the aeeiiimdation of ae;es. It is in ia\v.<rs of 
some feet thick, e.ieh s(‘emin»'ly the remains of a fall of a se}>Vi^ 
rate yenr. From the ))row of this curmiis wall of snov, and 
immediately abo\e the outlet of tlie strcani, lar^o and hoary 
icicles dfpeiid : they aiv foinied by the iVeezina; ol' the melted 
snow-water of the loj) of the hed, for in the lyiiddle of the day 
the sun is powerl'ul, aiid the water j)r(H!uecd by its action falls 
over this place in ea^eade, hut is frozen at nii;bt,. The Gano'o- 
Iri Brahmin who ( ‘me with U"^ and who is only an illiterate 
mountaineer, observed, that lie tliougliL these icicles must be 
MahdfU'V(f\s }l(Uf\ from whence, as lie understood, it is written 
in tlie SluLsira^ tlie Ganoes flow's. I mention this, tliinking it a 
e-ood idea ; hut llu' man had ne\er heard o(* sueli a place ac- 
tually (‘xistine-, nor had he or any otlier jierson, to his know- 
ledge, e\en been bere. In modern times they may not, but 
Hindus oi re>eaivli may formerly have been heie; and if so, I 
cannot lliink of any jilace to which tliey might nmre ajitly gi\(‘ 
tlie name of a ('low's Mouth, than to this extraordinary d/*- 
Innalic. The heiglit of the arch (?f snow is only sullleicnt to let. 
a stream flow under it. Blocks of snow' were fallino' about ns, 
so there was little time to do more lierc tlian to mea.airo the 
size of tlie stream. Measured by a chain, the mean breadth was 
527 feet ; the greatest dc‘])th at that place being knee deep, or 
18 inches, l)ut.more generally a foot de('p, and rather less just 
at the edges, sav 9 or 10 inelies ; liowever, call llie mean depth 
15 inches. Bcliiwing tins to he (as I have e\ery reason to sup- 
pose it is) the first ajijiearanee of the himous and true Ganges 
in daylight, we saluted lier witli a bugle-man'h, and proceeded 
(ha\ing to turn a little back to gain an oblicpie path) to tlie top 
of tlie snow-bed, having ascended it to the kit. j 

Ascent of the same kind, general acclivity '1 , but we 
pass over small liollows in tlie snow, caused by its irregular sub- 
siding. A very dangerous place : the snow stuck full of rul)- 
bish, and rocks imbedded in it. Many rents in tlie snow a])- 
pear to have been recently made; their sides shrinking and fall- 
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ing in. A man sank into the snow, and was got out, not with- 
out some delay. The bed of the Ganges is to the riglit, but 
quite concealed by the snow. 

In Ingli hope of getting on to what may be at the top ol 
n*!b acclivity, we have come on cheerily over the hollow and 
treacherous compound of snow and rubbish ; but now, with 
bitter regret, we both agree that to go on is impossible. The 
sun is melting llic snow on all sides, and Its siirfact' will not bear 
us any longer. I liave sunk up to my mrk, as well as others. 
The surface is more and more ragged, and broken into cliasms, 
rifts, and ravines of sik)w, with sleej) sides. Ponds of water 
form in the bottoms of tlien*, and the laigc and deep pools at 
the bottoms of the snow hollows, and which were in the earlier 
pai’t of the day trozen, are now' liquid. It is evident, from the 
falling in of the sides of the rents in the snow, that there are 
hollows below', and tliat we stand on a ti\‘acl)erous foundation 
It is one o'clock, and ibe scone full of anxiety and awe. Tin* 
avalanclies fall from Mount Moira with the noiNC of tluiruUa', 
and we fear our unsteady .siqiport maybe shaken by the shocks, 
aiwl that w'e may sink with it. 

‘‘ Had it been possible to ha\e got across the clir'eiiis in the 
snow, w'e should have made eM‘ry I'xertion, so anxious were we 
to get forward ; hut onward, their sides w'(Te so stee^), and 
they appeared of such great depth, that I do not think it would 
be possible to pass them (tills \ ear at least); (‘vcri if thi* snow 
were not, as at tins hour, soft, and tlie hotjoms of tlu; cliasms 
lining wdtli Heater. Pe that as it in.'iy, they are now utterly im- 
passalile. At this season snow^ must fall here whenevei* it rams 
bclow^ ; so that it tltjes not acipiire such hardness at the lop, as 
it, does on the avalanches wo Jiave liitherfo passc‘d, where no 
new snow at jiresiait fails. \Vc now set out on our return, and 
not too soon, as we found, for the snow was so soft, and the in- 
crease of the Water so great, that though we went with the utmost 
possible cxjiedilion, it was only by two hours and a half hard la- 
bour of wading and floundering in the snow, and .scrambling 
among rocks, where they w'ould gi\e a footing, tlnit wo reaeJu'd 
tlic turf, tired and bruised with falls, and the skin taken ofl' 
from our faces and hands, by the sun and drying wind of these 
„^sclfiyated regions.'' 
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“ It now remains to give some aceoij.it of tins bed or valley 

snow, which gives rises to the Ganges. It a})pcars that ^e 
passed up it, somewhat more than a mile and a half. — From 
our last station, we could see onwards, as we estimated, about 
five miles, to where there seemed to be a crest or ridge of ck/ii- 
siderablc elevation, though low when comj)ared with the great 
peak which flanked it. The general slope of the surface of the 
snow valley was 7', which was the angle of elevation of the 
crest, while that of the peak St George, one of tho.se which 
flanked it to the left, was 17^' 4{f. In the space we had passed 
over the snow bed, the Ganges was not to l)e seen ; it was coii- 
ecalcd, probably, many hundred Ibet below the surface. We had 
a fair view' onward, and there was no sign of the river; and I 
am firmly convinced that its flr^t ajijiearancc in day is at the dc- 
hoiicJie I have described. Perhap.s, indeed, some ol’ those various 
chasms and rents in the snow-bed, w hich intersect it in all sorts of 
irregular directions, may occasionally let in the light on some part 
of the bed of the stream ; but the general line and direction of 
it could only be guessed at, as it is altogether here far below' the 
broken snowy suiface. 1710 breadth of the snow' valley or bed 
is about a mile and a half, and its lengtli may be 6^ or 7 miles 
from the dchoncftc of the river to the summit of tlie slope, wine'll 
leniiinateil our view ; as to the depth of the snow, it is impos- 
.sible to form a correct judgment, but it must be very great. It 
may ea.sily be imagined, that a large siipjily of water is furnish- 
ed at this .season, by the melting of this vast mass in the valley, 
as well as by the melting of that of the great jieaks which bound 
it. From their bases torrents rush, whicli, cutting their way 
under snow, tend to tlic centre of the valley, and form the young 
Ganges, which is further augmented by the waters which filter 
through the rents of the snow-hed it.self. In this manner, all 
the Himalaya rivers, whose heads I have visited, and yiassed 
over, are formed ; they all issue in a full stream from under 
thick beds of snow, and differ from the Ganges, inasmuch as 
their stream.s are less, and so are their parent snows. On our 
return dow'n the snow valley, we passed nearer to its north side 
than in going up, and saw a very considerable torrent cutting 
under it from the peak ; this was making its w'ay to the centre. 
At times, we saw it through rents in the snow, and at otliers. 
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only heard its uoioe. AjVtlieve must bo sovei*al murosuoh Ibodors^ 
they will be fully sufficient to form such a stream as \vc observed 
the Ganges to be at the dchuuchc^ in the space of six or seven*' 
miles, t I am fully satisfied, that, if mc could have gone further, 
that we should not have again seen the river, and that Its ap- 
pearance at MahdcUvds Hair, was the real and first dehonchr of 
the Ji*Iidff}rathn. All I n'gret is, that ^\e could not go to 
the ridge, to see what was beyond it. I suspect there must be 
a descent, but over long and inijiassable wastes of snow, and not 
in such a direction as would lead direct to any plains, as the 
course to bring one to such j)lains would he to the N.E. or N., 
whereas tlie line of tlie rivcr\ cours(‘, or rather of the ridge in 
front, w^as to the S.E., parallel to tlie run of the Himalaya, w liieh 
is generally from S. E. to NAV. Iniinechately in front of the 
ridge no peaks were seen, hut on its S.E. flank, and at the dis- 
tance of about is miles, a large snowy peak appeared; so that I 
think there can be no plain within a considerable distance of tlie 
S.E. side of the ridge: if tliere be streams from its other side, tliey 
must flow to tlie S.E. After all, I do not know how wc sliould liave 
existed, if we had been able to go to the lidge, for we could not 
have arrived there before nighu and to ])ass the niglit on these 
extensive snov/s, without firewood or shelter, wiaild liave cost 
some of us our lives ; but oV that weiiid not then consider ipiicli. 
We had only a fev/ trusty men with ns, and a short allowance 
of grain for them, for this and the following day, and had sent 
orders to the j)eoj>le left at Gangolri, to make their way back 
tow^ards Beital, leaving us what grain could be spared, and to 
foiwvard on what they might meet, as I expected some from 
Reital, from wlicncc wa‘ were supjJicHl during our absence from 
it, of altogether 28 days. I cannot suppose, that by this way 
tliere can be any practicable or uselul jiass to the Tartarian 
districts, or doubtless the people would liave found it out, and 
used it, as they^do that up the course of the Jahnavt^ 

No volcanoes were seen or heard of in these mountains, 
Avhose composition is granite of various kinds and colours. No 
shells or animal remains were seen. The magnetic variation was 
small, and differing little, if at all, from what it is on the plains 
of the Upper Provinces ; it is from 40' to U’ and 2®, according 
to different ticedles, and is easterly, by which I mean, that the 
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vTiriation be added to the iiia»*iietic azimuth. The (iiur- 
ual small thLinges in the barometer \^ere ])erceplible, tlic iner- 
eur}' always falling a little heflirc iicx^n, as in the plains.’"^ 

It was remarked above, tliat llie snow on the great bed was 
stuck as it were witli rock and rubbish in sucli a manner, as that 
the stones and large ])ieccs of rock are sup|H)rted in the snow, 
and sink as it sinks. As tl)ey are at such a distance from the 
peaks, as to ])reelude the id{‘a that they (‘oiild have rolled down 
to their ])arcnt pk'ues, except their sharp ])oints had been co~ 
vered, it ap])ears most likely, that the very weigliLy falls of 
snow, wlfieh there must be here, in the winter, bringdown with 
them f)i(res ol‘ rock, in the same manner as a large snow ball 
w ould t'olleet gravel, and carry it on with it in its course. Masses 
of snow’, falling from the liigli peaks wlilcli bound the snow bed, 
il they chanced to eolk'ct more, and to lak(‘ a rounded form, 
w'oiiltl have a prodigious impulse, and might roll to tlie centre of 
tlie SHOW' valley, loaded with the pieces of rock they l\ad involved. 

‘‘ Il is not very casv to account for the deep rents which in- 
tersect thi. snow -bed, without supposing it to be full of hollow 
places. It struck us, that the late earthquakes might have oo 
easioiu'd some of the rents I never saw' them before on other 
snow -beds, ('xeejil at Jumnotri, where they are occasioned by 
the steam ol tlie extensive range of boiling springs there: per- 
hajis there may be such sjwings here also. Tlfi'y are frequent 
in the Himalaya, and one miglu suppose they were a provision 
of Naturi' to InMir’e a su])])ly of water to the heads of jhe great 
rivers in the winter, v, lien tire sun can have little power of melt- 
ing the snow above those deep leeesses/' 


Art. IV. — IJisloncdl Account o/' D'iscovenes respccidUi^ the 
Double Itefractiou and the Polarisation (f IJ^ht. (Con- 
tinued from p. ] GO. of this v olume.) * 

Sect. Ill . — (^oiuinued . Accou ut cf the ExperimeuU of A Ir 

13eN.) am in M a 11 'J' I N. 

JL IIK Second Essay ol* Mr Benjamin Marlin is entitled, 
Fs,sm/ II. On the Xaiurc and Wonderful Properties of 
Jdand Cri;staU containing, 1. The Construction of a Telescope 



5246 Mr I>. Martiii*’s Eapenmeuis on hJaiul Crystal 

willi an Object Glass of Island Crystal, and a double Focus. 
2. The construction of a Microscope with a Magnifying Lens 
of Isla id Crystal, and a Double Focus. 6. The strange and 
singular property of a Prism of Island Crystal, which refracts 
Hays of Light both from and towards tlie Perpendicular, con- 
trary to all others. *1 An account of a Prism of Island Crys- 
tal, that refracts a beam into twenty different rays of coloured 
light, or exhibits twenty coloured images of one object."’ 

“ Preface , — It seems to me that men of the greatest mental 
penvers have a limit prescribed to the exertion of them ; else 
how can w'c account for Hugenius's and Sir Isaac Newton’s silence 
concerning the optical forms and uses of Island Crystal ? They 
were not only the greatest mathematicians, but the very greatest 
opticians that any age has produced ; and that not only in theory 
but in j)ractice: The former had a large apparatus for grinding 
all kinds of glasses ; and the latter did not think it beneath 
him to employ himself in grinding prisms, lenses and mirrors. 
Hut not a word in either of these authors about prisms or k'li- 
scs of Island Crystal ; or of its ir.u!tuj)k‘ and colorilic refrac- 
tion. Sir Isfuic mentions the Polisliing Island Crystal indeed, 
but in a manner as plainly* shcw^ it could be (if no u^e, and it 
does not appear lli.it lie ever tried any experiments witli a po- 
hslicd piece in the solar rays, or common light ; for if he had, 
he could not have missed a diseovery of most of its amazing 
proj)crLicf, which make the subject of the present essa vs; and 
which would have put him upon a further iiujuiry into the na- 
ture of liglit, and the powers of bodies to refract it; all which 
must now' be referred to the age which anotlu r Newton sludl 
adorn ! 

“ In the first part of this Tract I Iui\e givt'n an account of 
several new profx:rties of Island (.'rystal, and (»f tiic various 
modifications and refractions of the rays of light tlirough its 
substance, very diflerenl from tliose w hich we observe in glass, 
or any other diaphanom* ful)jecls hitherto used in optics. To 
these I shall now add some other discoveries wliicl) I have since 
made in this w onderful ■-pai, not onU in regard tf> !)nt 
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ob'jcct-lcnscs of telescopes anti microscopes, which I have long 
since constructed therewith. 

“ In a brass tool, whose radius is 4.4 inches, I caused to be 
ground .several very clear ]>ieccs of this crystal, and thcy'made 
good lenses for Galilean telescopes, as they were hard enough 
to admit of a very true ligure tind [lolisli. In the same tool a 
})iece of plate-fflass was also grountl. Note, these lenses were 
all t)f them plano-conve.ves. 

“ The solar-focal distances of the gltiss and crystal lenses were 
tletermined by measuring them accurately in tlie sun-beams, 
as follows; All (Plate V. Fig. 1.) the glass lens converged the 
parallel rays ])A, F(' to a focus at F at the distance CF=8.4 
inches. Supj)os(; N the eenti-r of tin; tool, or convexity of the 
lens, and draw NAG, then the angle of the incident ray AD 
will be DAN-ANC, and of the refracted ray AF it will be 
(tAF; and therefore it will be as AF ; FN :: .sine of inci- 
dence : sine of refraction : ; 8.4 : 12.8 ; ; 3 ; 4.56 :: 1 : 1.52. 

“ TIic ])lano-cunvex AH of Island Crysiid (Fig. 2.) being 
held in the sun's ray refracted them to two dillerent Jbenses, 
\iz. F and./; The focal distanc.e ol' the least refracted rays 
wasCF = 7.‘ inches. Therefore the sine of incidence : sine of 
refraction AF : FN :: 7,1 : 11.9 3 : 4.76 : : 1 : 1.58G. 

“ 9'lie iicncil of the most nfrucied rays terminated at,^ at 
the focal distance C inches. 'J'hereforc; the sine of in- 
cidence : sine ol 'ivlraction ;; A.J : N/u 6.1 : 10.5 3 ; 5.16 

; 1.72. Sir bsaac Newton makes this ratio as 3 : 5, as we 
formerly observed. 

“ Having determined the two focal distances CF and Cf in 
one lens, they are known i’or any other of a given radius of 
couvexitv, thc'v bc'ing always proportional to the radii ot the 
said lenses. I'or cxamjile, in a lens (plano-convex) ground in a 
t(H)l whose radius is 0.55 of an inch, the focal distances are 0.94 
and 0.76: because radius 4.4: radius 0.55 : t 7.5 : 0.94, and 
: : C.l : 0.76 

“ As the lens AH in the jiresent ojiera has two focu.ses at the 
distance F./'-= 1 . 4 inch, it will recpiire two marks or circles up- 
on the inmost lube or drawer to which it nutst be drawn out 
and in, to adjust it to each focus respectively. 
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‘‘ iiiiao-rs of objects fonm^il in those focuses F and /‘will 
l)c ill j>r(;ju)rliun to llieir focal (li^lniucs FF and V J\ and that 
inhii’c ill tlie focus F, as it is Jar^esl, is also ralhcr the most 
jierhA of the two; aiid 1 do not find hut that one of tliese re- 
fractions is as niiicli stated and constant by the lens as the other 

The ima<;;es heino* at so great a distance, viz. near 1 inch 
a])ai*l, when one is seen distinctly, then only a skim or nebulous 
a|)})earance of the other can he observed ; so that one image 
docs not interfere with or spoil the view of the other. 

“ If you draw out tlie slider to about the middle distance be- 
tween the two marks upon it, then l)oth the images will appear 
imperfectly ; and, in this case, you will obseiwe the images at/' 
])rojectcd on one side th(‘ image \iz. at in the plane of the 
Field of A ievv; and by holding the drawer very fast and in 
one j'otilion, if yon turn the case round which holds the lens, 
j(jii will observe the first image at to move in a circular 
manner about the image at F, which will ajjpear at rest. And 
it is furtlicr to be observed, that. In this motion, the jKr-iltlon ()i‘ 
the imageg^j’ is constantly the same, or parallel to itself* in every 
])3rt of its circuit, 

A conc'ave cvc-glass of (ir iuchc's focus will do bc^l, 
as it gives a lai-ge fkld of view-, t!ie principal thing here to be 
regarded, and will nicjgnify as much as a common opcTu, viz. 
i3 or times- ^ Such i,-. the consti uctlou of a telescope of J.s- 
hind Crystal best suited, as I judge, fin- the Amusement of tlie 
Virtuoso in this kind of j/furuojncnG. 

“ A mnrdscnpc const met cd in the same* manner w ith a small 
o!»jcvt lens of Island Crvslal is seen in Fig. o. where AH is tlie 
object Ictis wlujsc radius of convexity is O.oo of an inch, and its 
two solar focuses at tlie distance of O.SH and ().7() of an inch, as 
above sjieciiied, being a plano-voniww 

“ In niy Idand Crf^slal y»Iicroscoj)e, tlie distaiiec betw'oen the 
o'jteL lens .MJ and tiie eye-glass GlI, is (i inclics, and tlie focal 
(iistanee ol‘ the /‘lass (<Ii (;nc iiicii ; lherefo;-e, by adjusting the 
microseojie to tlic* small olfpct DF, there will lie two images 
formed siicecssively at the foeus of tile eye-gla^-s, at the dis- 
tance Cl'' ~ o inches. 

“ The lens AH to fain the image at 1' by the least refraeted 
ays, must b* ,i, the detijncc f'F ic. 1.1 l-J inch fiom the ohjeet 
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Fil) ; but at that distance the image by the most refracted ra\s 
will he formed at /‘ at the distance C/*— 52.44' inches, hence the 
tlistance between the two images at f and F will be Fl‘=j^.5C 
inclies. 

Tlicrefore, in order to view the image* made by the great- 
est lefraction, tlie lens A15 must be placed lower at ah^ to make 
tile image /‘rise to F, the focus of the eye-glass GII. The dis- 
tance is about J of an incli. 

The button or cell, holding the lens All, has a hor\::ontul 
motion, and, by turning it round, tlu* two images Avill be seen to 
circulate round a common cent(*r, and also one about tlie otlier, 
yet so that ihey always keep jiarallel I'acii one to itself, and botli 
to one another. 

"" 1 shall only add, that I find, by experience, llicbest metliod 
oi‘ making those cxjienmeiU'' is by making one fine liole (or 
more) w ith a pin in a lilaek spot of a card, (a eliih or sp(uh\) 
and laying it under the lens, you reflect a strong light through 
it ; which illumined hole makes two excellent images for this pur- 
))ose. 

After tile same manner you may make live small holes in a 
right line, in the compass of of* an incli ; these five holes well 
illuminated will afha'd ten images, which will nj)])car in iico roics 
near together ; then, upon turning tlie cell '’ound, you will ob- 
serve all the ten images in motion in a very curious manner, 
one rank moving ii]), then turning round the other, after tliis 
they tra\erse bet WTCi’i, and go down ; and thus keej) mutually 
and regularly moving among each oilier, they in some measure 
make a mierosrojrr dance of images to tlie no smidl divertiscment 
oi* the 'i'yro in Optics. 

Thus mncli for the construction of a tetcscope and micro- 
scope with Island crystal. We now return once more to spe- 
ciilale the wonderful projierties of this substance formed into 
]>risms, that Imve not yet been mentioned, or ever before ob- 
served. It has been liitlierto allow ed that a ray of liglit jiassing 
out of a dense solid medium into one that is rarer, icill nhcays 
be refr'avtedfrom the perpendienhu' hi that point ; and this law 
of Nature was never found to liave any exception in all com- 
mon refracting crystals, (ilass, &:c. nor even in crystal, 

,till since I pnblishcil \\)y first issap upon it. 
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For thougli I liad tlicrc slicwii that if a beam ol’ llglit 
AB (Fig. 4.) were let into a dark room through a hole in the 
wiiYiow-sliut at A, and were to fall {lerpendicular upon the side 
ED of a parallclopipcd DF of Ibland eryslal, it would pass di- 
rectly through it to the opposite side at C, and there, in many 
pieces of crystal, it will be divided into three parts, viz. FK, 
(^H, Cl ; of whicli the first being unrc*fracted will shevv an image 
of the hole A without colours; but the other two parts ClI, Cl, 
are refracted on catb side from the perpend ieular CK, and there- 
fore make two coloured images of the hole at II and I. 

‘‘ Even in those rare })ieces (oi* the same liinn) that separate 
the beam AB into twelve parts, eaeb ])art is unifojonly refractetl 
from the j)cr])endicular ray in the middle on every side, as I 
there observed. And the same thing was thought to be the 
ease in all refractions through ^/r/AW/v, h‘t the number of parts 
into wdiicb the beam was di\ided, Ik‘ less or more. 

But a lump of this spar or crystal (from the Peak in Dcr- 
hi/shire), has lately convinced me that we are not vet ca])able of 
discerning the limits or laws of the !-efi*aeting powers of bodies ; 
liecause in many prisms made from this large piece of* I .da ml 
crystal, it is proved to be fact, that the mme Inam of li^ht pas- 
ainfx th^'ough the prim reill in part he refracted from the per- 
penJeicidar^ and in part refracted towards it. 

As this* is so novel and singular a case, I shall illustrate it 
by Fig. 5., wlicre AB is a beam of light from the liole A in the 
shuttle, and incident upon the prism DEF in the point B, from 
whence it is refracted to (’ in the other side ; and there it will 
suffer a strange kind of refraction into different sorts of ra^s as 
follows, viz. (1.) There will lie tw'o parcels of rays (*G and ('H, 
rclVacicd from the perjK'ndiciilar CF, and each of them gives a 
coloured imngc' of the hole at Ci and H. (.‘^2.) Another part of 
the beam is^ much luori* refracted from C to I, and there ex- 
hibits an un.'ige of the hole A, in much stronger and more vivid 
colours. {?}.) But there is yet a small jiart of the original beam 
AB remaining, and which is refracted (contrary to the olliers) 
into the rays Civ towards the perjiend ieular V]\ and makes an 
image at K much le.^s lumiiioiis than any of the other, yet lias* 
all the difleient sorts of colour as llu'y have ; Iml (4.) The co- 
lours of this last image at K are fj'iite in an iin('i,:)C onler to the: 
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colours of the other tliree at G, H, I ; for lii them (as in com- 
mon j)risTns), the red rays are next the perpendicular, but in 
the rays CK tliey are farthest from it. ^ 

‘‘ From the {)hcnomena of this experiment, we arc assured of 
a peculiar property and idiomatic difference in the constitution 
and nature of this sjiecics of Island crystal. For here we dis- 
co\er a power residing in every j)art of this substance, that acts 
upon the particles of light in tivo different and directly emtrary 
inodes., a thing perhaps never observed in the operations of na- 
ture* before. The same needle will be made to move in two 
different and contrary directions by magnetism, but then this 
magnetic p<nver is found to reside in tioo different j)arts of’ the 
magnet. There are also experiments to shew, that light bodies 
\s]][ be moved in contrary (fircctions by the action of electrical 
fluids; but these fluids possess not the same body, for one is 
found in fflass,, the other in amber. Hut, in the ease before us, 
if we say tlie rcfVaction of the ray^^ (’G is occasioned by attrac- 
tion 'm the prism, we may, ^^ith e(|ual propriety, say, the re- 
IVaellon of the I’ay C'K is produced by repulsion^ or that there 
is a ]>o:crr of a positive and negative nature residing in the 
same, and every jioint of the ])risni, which is a matter very dif- 
ficult to conceive. 

'I'lic jxjsition of the prism in the Figure is siicli as makes 
the rays (Tr, GH, Cl, CK, all stationarjf^ that is, wlien tJie 
rays FC go through it parallel to the* base I)E ; and then all 
those refracted rays are as near to one another as they can be ; 
but upon mo\ing the j)rism ever so little out of lliat ])()sition, 
you will observe a veiy quick motion in the two extreme rays 
(T, CK, towards contrary parts to i and A', wliilc the two mean 
rays CG, CII, move very slowly to and h, 

“ And it is further to be obserM'd, that the ray CK is not on- 
ly refracted in a direction (contrary to tlio i\*st) toieards the j)cr- 
j)cndicular CF, but even so far that the image of an object sliali 
appi^nr considerably below the direction of tlic incident ray. 
Thus, let Cm be parallel to AB, then will ilic ray C be refract- 
ed below it to (V; and, therefore, if you view the flame of a 
candle tlirough the jn-ism (j)ositcd as in the Figure), you may 
make the image of the flanu* appear l ither below llie candle 
een from K, or to coineidv* with li as viewed in the direction 
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Cm^ or to rise ubme it it' viewed in tlie line C /, a ))liciK)inonoij 
never seen or beard of in a prism before*. 

It matters not in dial ])art of tlie prism tbe beam AB i^ 
incident; for tbe effect will always be invariably the same. Xoi- 
<loes it sio-nify wlietlier tbe prism be larg*e or small, foni or 
clear, if yon can but see the li^ht through it, the rcfi'action 
thereof will ever be the sa?ne, as I have found by experiments 
with manv of them made from the same piece of spar. 

‘‘‘ There is yet another ywoperty in this same piece of crysta' 
e((uallv strange and astonishing, viz. That if it be f(a*med into a 
prism another wa^^, it will discover a twenty-fold power of re- 
fractioii, or it will refract a beam of* the solai* light into twenty 
different rays ; and of course it will exhibit twenty different 
images of one objeet only, as the sun, a candle, ike. 

‘‘ As t)ie.se are such singular phenomena, I shall give the me- 
iIkkI of forming the ])risms to exhibit tliem, as represented in 
Tig, (!., w here AT is a piece of crystrd of the usual rhomboid 
form. It is easy to see, that every such rhombus cotimsIs of, 
and may be resolved into, two ccjual prisms, viz. ABDC'EfI 
and ETGHAC ; or, upon the other side of tlic obtuse angle C, 
you have the tv\o ])risms ('DEFIIB and ABIKIEE. 

“ In the first case,, if the second prism be groimd away, it 
will leave the first 'prism ABCDEII, which, when pplished, will 
exliibit tlid* last-mentioned phenomena of the prism DEE in 
Fig. u. of four images. 

“ But, in the sccoml case, if the jirlsm AGJIBFb' be ground 
off. there w ill remain the prism (JDEFIIB, that, when polished, 
will produce the tw enty rays or images above mentioned. Such 
wonderful and different effects are occasioned by the same 
l“orm> given to the same ])iece of Island crystal on its different 
pnrt.s. 

“ This system of images appears in the form of a rhoinhoidcs 
ABC.'D as represen t(‘(l in Fig. 7- with five rows of images, of 
Ibiir in a row, and all parallel to one another. It is with some 
diffu-iilty that the lw<i iiiKiges of a candle in the acute angles B 
and D can be see n ; hut by use, and a dextrous management 
of tile prisms, they may all be seen. 

If in SI) shoj'l a a multiple refraction from twx) to Iwen 
t\ tmu's haN iicen fliseovered, wlio can pretend to guess at tin 
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or bountls ol' this wonderful refj-actiiitv power of Island 
tryst ill P Or l)y M'hat method can wc proceed to account for it? 
I once had a notion, that, a number of fissures, discernible in 
some pieces, might be concerned in the cause of it ; but I :im 
thoroughly satisfied now they are not. Sir Isaac Newton ac- 
counts foi* reflexion and refraction of light by the action or 
power of an vndulatin^ fiuid^ or subtle spirit, near the surface 
of ])olished bodies ; and since it is more thiin probable that all 
tlie piirts of natural bodies are kept in perpetual motion by the 
action ol‘ the same subtle spirit or fluid, wliy may wc not, by a 
pai-ity of reason, say that the different and multuple refractions 
in Island crystal, may be occasiom^d by the undulations within 
the surface, as well as without it? If fits of easy refraction 
and easy rcjtexion of the rays., within tlu‘ir substance, under 
various modifications, will not be allowed, a more plausible rea- 
son ought to he assigned by those who can think on one that is 
so ; it is enough for me that I can ))rovc the facts, and verify 
eviTy tiling lu‘rc‘ advanced, however strange and astonishing, by 
a variel y of easy cx|ieriments. 

“ With respect to the figure of the several pieces of Island 
crystal, it is not to be supposed th(‘y are all of that regular 
form of an ohldjin' parallelopiped., as represented in Fig. 1 of 
the Plate of tht‘ firi't Essay, though tlie generality of them are 
such, I’or this crystal spar, like many othehs, shoots out from 
a laige l/a^e on tlig rock, into many irregular, uiie\ en-sided 
scalenous pyramids, small and large ; which, wlien broken by 
geiiile strokes with a hammer, readily split and sliftcr into -many 
pieces, ]):irallel-wise to llie base ; and sueli as come out of the 
mitldle parts are of the figure above mentioned ; but tho^e on 
the outside are of irregular forms, witli opposite sides and angles 
uneejuak Some arc like a iccdgc or isosceles prisms^ some qua- 
dranp^ular pyramids, kc. 

‘‘ Again, some oi‘ these spars arc very i^ard, gpd will take a 
line polisli ; otlicrs are softer, and tliough you may give them 
a j)olisl »5 tliey w ill so(>n lose it. Some of lliose pieces are co- 
lourless and transparent as glass itself, though few of these are 
to be met with, as tlie greatest part is foul with vinndic, and 
other opacious matter. Some ])ieces arcof a yellowish hue, and 
others of a darker complexion ; all agree in having a double rc^ 
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fraction and a doul^lc focus ^ when ground into ItMiscs ; but ilie\ 
diff*er in other respect!?, according to their diflerent species. 

“ Before I quit the subject, it may be proper to observe, dial 
the original particles of Iceland crystal derive all their won- 
derful powders and properties of acting u])on, and variously iv~ 
fracting the rays of light, from a peculiar disposition and con- 
struction in their concrete,^ compact,, and solid state ; because 
those very particles, when reduced to a fluid state, discover no 
such powers or action on light; they do not so much as cause a 
douhlc rcfraciim ; they only co-operate with the particles of the 
dissolvent medium in producing a single refraction of light, but 
the colours are thereby grratly heiglilened and strengthened; as 
will ajipear by dissolving [ of an ounce of the crystal in ] ths of 
an ounce of aipiafyrtis^ and putting the solution (wlien clear) into 
an hollow glass-prism, and then measuring the refraction, in tic* 
same manner as for water, and other fluids. 

‘‘ One would think if these strange powers were inherent in 
the ))artieles of the crystal, they would produce these effects in 
every transparent state,, vheihcr solid or fluid; and^.if you su])- 
pose the cause to be in the particles of light, then why shoultl 
they not suffer the same refractions in their passage througli 
them in a jluid,, as well as m a solid state? If the cause be noi 
in the matter of the crystal, and of light, it must be^owing to 
some special modification of the crystalline panicles, in liien 
solid or consistent state, which subjects .them to the peculiar 
agency of a spiritus subtillissimus, as ribovc mentioned. 

Though all the phenomena of Island crystal may be easilj 
experimented with flame of a candle,, oi small bright image 
of a window made by reflection from the surface of a convex 
speculum,, or from the suit itself viewed through the crystal, 
with a dark glass btdbre the eye ; yet the most perfect and ge- 
ntiine way, is by placing the prisms and parallclopipcds in lh(‘ 
rays of the sun in t(ne dark room ; and then the actual separa- 
tion of the lays, and all the variety of colours in each, will mo.st 
beautifully appear to the eye, as they jtass across the room, and 
form the numerous images of the sun on the opposite wall, or 
on the ceiling. 

The method I take for this purjxjsc is tlie following: I 
baveabov or case about 0 inches long, 'jths wide and deep, w'ith 
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a lid that slides on and off. 'Fins lx)x is divided into sir celh% 
in these I put prisms and j)araJiel<)])ipcd.s of glass, and Iceland 
crystal, with proper holes on each side for light to pass through 
them. Then a box-holder being made of springy thin b ass, 
w ith a motion every way, is screwed on to the apparatus of a so- 
lar microscope, in the room or place of Wilson’s microscope; 
and the long box being put into the holder, and the l(K)king- 
glass adjusted to reflect the sun-beams horizontally, they will 
pass through the glass or crystal that is placed in them succes- 
sively ; and dl the* variety of refractions, and their coloured 
images, will appear, under all the advantageous circumstances, 
by the motion of the box, so as to j)roduce the most delectable 
entertainment to a curious mind. 

‘‘ And here 1 cannot hel]) making a few reflections on the 
ijne(jual, or rather ini(|uitou« estimation of things in general. 
W'^hat a value do ve often set u})on that which has no real worth 
at all f AVliercin does the prtxiousness of most precious stones 
consist ? And who can account for the princely esteem ol’ an oys- 
ter shell pearl ? 

‘‘ Scanething, indeed, may be alltged in favour of the most 
extravagant valuation of a diamond ; but what is it ? why, only 
this, that it exce<‘ds all oilier bodies in transparency.^ hrilliancy^ 
and hardness ; yet all this amounts to nothing more than a su- 
periority of the common (jiialitics of natural bodies: it has no 
new, singular, or })^‘culiar property of its own : It may make a 
man nioiv splendid, but cannot make him wiser, at least by 
wearing it in his bat, or a diadem. On the other hand, how’^ 
notoiiously are things ol* the greatest value overlooked, neglect- 
ed, or disestcemed ! Amongst a hundred other curious subjects, 
let Iceland crystal prove this truth,— a body of a most, singula?- 
nature and eiulownient, yet little known or inquired after, — a 
subject without a com])eer in nature ; I’or though amber borax, 
pebble, &:c. arc f()und to have a double rei faction, it is in no sen- 
hible or significant degree. — No substance but Island crystal has 
a muUaplc and iniilftfarwus refraction of liglit, even to an un- 
known dt'gi'ce.-— No crysUil but this, witli parallel skies., pro- 
duces any colorific refiadion of the solar rays. — No j)cllucid 

* By Amber the uutlior must meun Mdliu, as l!v; separation of the rays can- 
not l)e seen in Amber.— Kd, 
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body but Inland crystal refracts a. ra\ of liglitj fmvi and 

ioioards the perpendicular, in the same medium.— With Iceland 
crystal only, can you construct a microscope or telescope, with 
a dorible focus. — ^’Tisby Iceland crystal we are taught liow little 
we know of the nature of light, and the mutual action between 
it and common matter. — ’Tih by Iceland crystal we learn how 
much remains to c()m])lete a competent theory of optics ; and 
liow^ small a portion of that curious science dejjends upon the 
laws of refraction in glass. — In short, by means of Iceland crys- 
tal, it seems very probable, tliat posterity will liave laid open to 
tliem a much more extensive and perlect ^iew of the field of Na- 
ture, tlian we, with all our boasted improvements, at present c'li- 
joy. And \\ hat ever others may tJiink (>1‘ tliis siilislance, 1 es- 
teem it the greate.st curiosity ol‘ Nature, and pregnant with fu- 
ture systems of jihilosopliical science. And, if my leisure lioiii s, 
amusements, and experiments on tliis important subject, may be 
an cxciteineiil to others for further researcJies theieiii, I shall 
have all the lionour and satisfaction that any autlior can wish 
for, as a I'cward for his trouble 


Art. V. — Ohservaiums on a Nnc Genns of Plants^ hclottg- 
ing to the NaLnral Ordcj' Gastroint/n. JJy lloBini'y Kaye 
GiiEvii.LF,, Esq. F. 11. S. E. & M. Vv. S., &c. 

P ROFKssoR Link has, in tlie tliird volqme of the Memons 
of the t^oeicty of Friends of Natural History of Berlin, dislri- 
huted the fungi into four natural orders, retaining as true 
Fungi a comparatively small luimher of genera. In that high- 
ly meritorious essay, llie celebrated Professor has done more to- 
wards a rational arrangt'uieut of the obscure plants of this diffi- 
cult department of botany than perhaps any other autlior. 

His tliivd natural ^rder, Gastromyci, is composed of tliose 
fungoid plants Avliich have tlieir s|K)riiles contained witliiii one or 
more coverings ; a jirincipal section ol‘ which order, formed ol' 
those genera whose sporulcs arc intermixed with a mass of fila- 

* We have been indebted for the originals of these two scarce essays to Mi 
William Jones, optician, London. — Ed. 
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menls it IS hcrv tliat tlic plants range, ol’ wlueli I am al>out 
to speak. » 

Persoon, in his Sjnop.si.s Fan^vrum., has thrown together, 
under the genus Sderodenna., several very anomalous ^species, 
especially tlic threv fir^l. Sdcrod. pi.silllar(\ lu‘ probably had no 
opportunity of dissecting, or he must ha\e perceived its pecu- 
liar structure. I havi‘ recvaitly, ho^^cvel^ had tlie satisfaction 
of examining this curious plant, tlirougli the liberality of iny 
friend Dr Grahanu*, Profe.sM)i* of J>otany in tlu‘ University of 
Edinburgh, to whom sj)eennens were communicated by Mr 
White of Madras. The \er\ remarkable character of the 
stem passing through tlu‘ pendmm to its \er\ Minnnit, suffices 
at once to r(‘mo\ejt from Sdvnuh nnii : bait another equally 
striking peeuhanly is the delnseenee at th(‘ hri^e of the peri- 
ihuni, a eiivunislanei* winch Ptasoon himself notices, as l)e- 
ionging to Ills Silcxkl. ranimtaia/i This spec.ies also, I have 
no doubt, ought to be separated along with Sdt nxL p'istiUare^ 
as it has the saim- general Ibiin. and a <}lindrjeal stem, added 
to tile ])e( uliai dibisceiiee. Persoon doc'^ not ap])ear to liavc 
Si-iMi it, and iVoni the i(u)>e and brief manner in wliich be has 
notle(‘il it, a. doubt e\en exists w helher it may not prove the 
s,ume as the other, an idt'a the localities rather tend to eonfinn. 

I hav(‘, however, luwei seen tlu' l^itier species, and can oiil\ 
judge*’ of Its ailiiiitv from IVrsoon's di\s{tnptiorn In the dispo- 
sition of the filaments wathm the pendinni. Si it rod. pistillarc 
differ.s materially horn the rest of the genus They arise from 
the percurrent sten’i, and pass in a straight liori/oiUal line to the 
outer wall or piMadiiim, to which, however, they are scarcely 
attaeluHl ; among these filaments the s])oriiles are profusely scat- 
tered. ]\‘rhaps hy fibres tal'i.C Ptrsoon intends to (*xpress 
the .same ehaiacU’r in Sdcroii. carnnohudf 

Of these two plants, t!uivfori‘, so remarkable in tlieir exter- 
nal form, and more' so in their inti rn.ai^ structure, I propose to 
coiislitiile a distinct genus, which I shal/ name ScinvmxiTZiA, 
in honour of the excellent mvcologisi Sc^liweiniz, one of tlu‘ au- 
thors of the Con&jh'chfs Fnnovunn in Ijnafui superiors A^ro 
NfsViOisi n r^fvnitnm 


VOl \!)L xo. 10*. \riMf 
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ScilWElNITZlA. 

« 

Gen. Giiaii. — Pcridium stipitatum^ ad lasiii dchkccns, Stijus 
pcrcurrcns, 

1. S, pifitlUarls^ clavrtta; pcridium oblonguni ; stipile lorto 

valido, basi bulbuso toiiicutoso. Tab, 

Scleroderma pistil larc. Pars, Stjn. Fiing\ ]). 150. 
l^ycorERDON ])istlllar(\ Linn. Sp^it. rrj^\ cd. 15. p. 1019. 

IIab. In India OriciKali; ad terrain. 

Desc. 'J\)ta planla straniinea, dcminn rurescens, spitba- 
iinca. Pcndimn simplex ^ (iblongum, slijiile tpiadruplo 
crassius, nkinbiana .-.canosa vestituni, ad basin irrcgula- 
riter rujninn ; intiis, sporulis ferriiginlis et illanicntis 
rcctis Jiorizc'iitahhns li’pJelinn. Stipi-s pereiirrens cl j)en- 
dii sininnitati adnatiis, elongalus, cyliiulricus, tori us, 
valid Us, siiberosus vel sublignosiis, basi bulliosus, lumen- 
tosus, 

2. S, carcinoinaUs^ ‘‘ clavala, sti])ire cylindrieo: fibris reclis/' 

Pcrs, 

Scleroderma careinomale, Pers, Sjjn, Funo\ p, 151. 
Lycoperdon careinoinal(‘, Linn. Sajd. PL p. 459. Thanh. 
Diss. Arad. i. ]). 274. (fide l\'rs.) 

H AR. Ad Caput ]^oDa> Spci in acervis Ibnnicanini. 
Pulvis et lonij'nlmn fusca, (Mx Fers !.c. p. 152.) An species 
distincta^ ^ 


F.rptfmathjn of Jdatr VI 
Fig. 1 A plant of the natural size. 

2. A longitudinal section of the same. 

3. Filarnenls and sporules, highly magnified. 

EDINRUROn, \ 

Dec. 20. 1822. j 

• Scleroderma here ulancum of Persoem (Lyroperdon hcrculanoum (»f PalJas), 
from llu* description, agrees in some points with our genus Srhednitzia ; but <lif- 
fers in others. From Sclcrodcrmu it is undoubtedly diislinct, and will probably 
5*01 m (inoiliei gciiuc- 




( i25i) ) 


Art. VI . — Misccllancoufi Notices in Natural History^ ly Pro- 
fessor liLDMEXiJ ACir, viz. 1. Account of the Snow^OphthaU 
mia^ zmth the Methods employed in preventing' it; 2. Re- 
markahle Irritability of the Tonffuc ; JJ. The Xanthobpia 
of Jamidiccd Pcrsojis ; 4. Oji the Prickle of the Extremity 
of the Tail of the Lion ; 5. J^omestic S/teep again hccoma 
zi>iUl ; 6. The Genuine Opsian Storu\ 

1. Account of the SmriO OphtJudmia^ zoith the methods cmjjhycd 
for pn vent ing it. 

^^LKNoniOK, ill his aatount of the expedition of tlie younger 
("yriis, rel;iti‘Sj tliat ivlien the Grcx'ian army was crossing the 
snowy mountains of Armenia, between tlie Eiiplirates and Pha- 
sis, in the middle of winter (wliieh answers to the beginning of 
Jamiarv according to our ])resent iiukIc of dividing time), many 
of tlu* s(j]diei-s were bliiukul by the insupportable briglitness 
of the snow; and that, with the intention of preventing or 
curing this annoying aifection, tliey bound something black 
T*) before their eyes 

It appears tliat this snow ophthalmia, of which we sometimes 
see exainjiles (’ven among ourselves, m the winter season, is en- 
deni**e in alpine and nortliern countries,* so that the Laplanders, 
wlien returning from the cliase of the \iild rein-deer, are for 
some days almosl entirely destitute of siglit-j*. Tlie Greenland- 
ers are affected Midi this disease ol* the eyes clii^fly in tlu? 
mondis of May and June, and if it eontinue longer, they at- 
tenijit its cure by inakliig an incision in tlie skin of the upper 
eyelid The Esipiimaux labour under this ojilithiilmia more 
especially wlien the surfai i' of the snow, whicli covers the groiiml 
on all sides, has lieeii partially nulted, and again, by the action 
of frost, converted into a solid ei ust. To ^he incapability o^ 
bearing light, lliere is at first j(/med a disagreeable sensation, as 
if grains of sand had I’ailen into the eyes, which, as tlic disease 
advances, increases so as to resemble the effect of the strongest 

iv. 5. p. 291'. till ccl. of 1 Iut( lilt), iji, ('aml)i. 1 

I' Kaiid Item on tiu /.a/a/zoA > ^ t f p. jJ. 

:J CiaiUz, iiasiuiK im inOLdian(f. t, ',^97* 
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i 

sternulatory pc^vder, and they arc seized, at tlie .same time, 
with a very violent tonic 1)'e})harospasnni.s. These aflections 
soinetimej, though rarelv, di appi'ar in ten days, but not unfre- 
quently they remain l()r four weeks* 

Of the mccluinieal remedies used by tiu* savagc*s to prevent 
this blindness, A\liich results from an intense glare of light re- 
flected from the snow, I may mention two Avhieh haj)pen to be 
at hand ; one of them is of the same kind as llmt mentioned by 
Xenophon, and is at the present da\ much in use in thosii 
northern countries, — sonuihhip; hliich\ which is stietched liefore 
tile eyes; that is, a suit of nei-vsork or gati/e, made of* horse- 
hair, a little coiui'X anteriorly, lest it should impede the free 
motion of the eyelids. I'here is a sjieeimen of this preventivi* 
machine among tlie curiosities of our academic museum, pre- 
sented bvM. Do Asch, to whom I am indebted for innumerable 
articles siijiplicd to my collection of natural object!^, w illi a note 
attached, signifying llial it is in use among the Tartars, esjK»- 
clally Avlieii hunting or travelling in winti‘r, and that it is called 
in tlieir langaiage Kaur-ijorslih., winch means njc-h(inda^r+. 

The other of these maehines is constructed on a \erv diffe- 
rent plan by the Esquimaux, on the eoasL of Labrador. AI- 
though welind many things,.related by Ellis, Cnintz, and other 
authors, who have visited those eastern shores of AiniTleir, ri‘- 
garding the wonderful sagaeily with whieh the Greenlanders 
and Escjuiniaux construct ihcir snow spectacles, or moic c//r.v, 
as they caK tliem ; yet, as they seemed to he neitli^r very accu- 
rate nor clear, I ajiplied to one of the mi.s.Monaries that lie 
might give me a more correct account of the matter, in as far as 
regarded the part of the eounirv in wlueli the colonies of his 
brethren liad been established. This benevolent man aftlwded 
me the neces.sary information, and moreover .sent nu* a specimen 
of those spectaclc,^^, mad/ liy llic Esquimaux them,selve.s of the 
colony of Iloffeiithal, oil the Labrador coast, and which, both 


* C'arturiffhCs Journal durinji; a of math/ SiJi'Uen Vearf,' on the Coant 

of J^a'iadu)^ m»1. i. p. J02. 

*f- r<!n( intM'r a umilfir autUJs cv ttu for preventing the snow 

ojilitiv-s 7" . M.'. 1 (i. ! I. ; roij I! .}< Aniennon) T’rou/ft, 
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with respect to sim{)licity of design, and accuracy of adaptation 
to the end in vitwv, testifies the great ingenuity and acuteness of 
these Stivagcs in alleviating tlie inconveniences oi* thcTj- mode of 
life. 

A few words will sulficc to illustrate th(' figures by whicli this 
machine is represented. It is made of a very smooth w^ooden 
substance, like j) 0 ])lar, of that remarkable, and, in as far as 
rcgiirds its origin, as yet enigmatical, kind, \»hich is driven 
upon the norlh(*rn shores of the globe. The posterior sur- 
face, which co\(‘rs the nose, is ]>retty dee})ly cut, to pre- 
vent it obstructing tlie free motion of tlie eye There is a 
notch cut on ench side, at the lower margin, which is applied to 
the cheeks, and which is scarcely subservient to any other 
purjK)se than to afford a passagt' to the tears, which are rapidly 
secreted in an inflained eye. The up])er margin of the fore 
side, is more projninent than tlu^ under, so as to protect the 
eye from the snow, or act as a shade in keeping off* the sun'^s 
rays. The other side is blackened whth soot, so as to ab- 
sorb a part of the da//Jing light. Lastly, tlie apertures made 
for vision are in the form of narrow' slits, and so [ilaced as 
to corresjiond w ilh the e\i\ having the lids nearly closed. I 
have of late, unfortunat(‘ly, had t)ccasion to try this machine, 
being troubk'd with a severe and obstinate tonic blepharospas- 
inus, which has eontmued Ibr sev(‘i’al naaitlis ; and wdien it w’as 
necessary for me to look mimilelv at anatomical prejiarations, 
or other natural ohje( ts, in a clear light, 1 have found nothing 
of t tjual assistance, or >o con\eniv?nt, as tliese Escphmaiix sfXHv 
tacles of wdheh we speak. l\loivover, wliat all have testified, 
who, .seeing this machine in mv museum, liave made trial of it, 
— it answers the ]nirp()M' ol‘ a telescope , and Ellis says, that 
the sa\ ages just mcnliniied, althougb, t luy are less da/zled hy 
the hrigiUness of the snow, apply it to their vyes only with the 
view' of obserMiig remote ohjects more distmetlv ^ 

2. UcntivlxahJc I rriinhUdif of the I'onguc. 

VVe shall iiegm with ()\]({*s descri])iu>n ol‘ the May h\ely ir- 
ritability m a tongue that had been newly cut out, when he re- 


I 13 nlitioji. 
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latcs the cruel deed of Tcreu« King of Thrace, perpetrated up- 
on Pliilomcia tlic sister of his Avife Prociie 

« 

rompressam forcipc Irnguanii 

Abstulit ense fero. Radix micat ultuiia linguir. 

Ipsa jacct, tCTTffiquc ^remens immurmurat atra’, 

Uttjue satire solet niutilala* cauda colubra, 

Palpitat, ct morieiis domina* \ebtigia qu.Trit.’' 

Which, in truth, 1 had been accust(mu‘d, as often as ] rend it, 
to refer to the \sell known llcx‘ncc of poets, who assume an eijual 
power with painters in matters of this kind, until my own ocuhn’ 
experience taught me, that the description was in n() way incon- 
sistent Avith truth. 

For when, contrary to tlie opinion wliieli I had hitherto held, 
concerning the remarkable irritability of the tongue of men, and 
of other inaiTimaHa, I saw that Sir Fi\erard Home, who lias dis- 
tinguished himself by his jdiysiologieal investigations, so much 
diminibhed the vis insita of the organ in ([uestion, as to ])ro- 
nounce its muscular fibres to possess a smalli'i* degri^e of irritabi- 
lity than almost any other part r>f the body'}', T (h'terinined to 
oiitisfy myself regarding tliis j)oint, as well l)y instituting e\])eri- 
inents myself, as by consulting the obseiw aliens of olliers. 

And nowhere did I expect to find a rielier hai'vest of obser- 
vations upon this jioint,*' than in the numerous writings oil the 
siibjcK't of the ifalleriau irritability, in whicii innumerable ex- 
periments, instituted with tlic view o' supporting or of subvert- 
ing tlie doctrine of muscular excitement, are d'cM iibed. 

J3ut as it not unfrcqiiently bap})ens, Avitli l egard to disquisitions 
of this kind, that one may find among them every tiling but 
just what he wants, this I found to bo the t‘ase luTe also ; and 
I was not a little surprised, that nothing occurred, either in the 
writings of the first President of our University, on tlie siiltjtx’t 
of his celebrated discovery, the heads of which are contained in 
the commentaries of the jfvoyal Swiety, or in tlie works of others, 
W'licllier Ills supporters or adversaries, in the way of experiment 
or obsc'rvation ujkiu the irritability of the tongue. 

* Mftumorpho.s. vi. 

+ rkilosophical Transactionff fur 180.1, p. 211. Observations on the structure 
oi thf Tongue. Tiic internal ‘Ukiduicol t'le longue is less in liable than .il- 
oibta oigajiijcU pan ci Ujl bofl). ' 
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Nor was I more* foi-tiinatc in searching llic Mriters upon Gal- 
vanism, as it is commonly termed, in which also I found iny- 
scir baffled in the Jiopes which I had cherished. 

In the great and immortal j)hysiological work o? Haller, 
which may be considered as Ibrming the pandect of tliat study, 
all that is said upon the subject is contained within the short 
limit of a remark of tliree words, namely, ‘‘ irriiahUktalc lingua 
gaudet^'' — the tongue possesses irritability 

As nothing, therefore, was to be gained by consulting authors, 
I began the more diligently to observe for myself, and, whenever 
an o})portunily ])resented, cut out the tongues of warm-blooded 
animals, which had been killed for other purposes, of dogs, cals, 
goats, sheep and rabbits, and in all these, altlioiigh tliere was 
a considerable difference in different iiuVnuInals, even of the 
same species, I was struck with tlie irrltal/ility of the yet w^arm 
tongr»c, under the excitement of (hemieal as well as mechanical 
stimuli; ol' which ex])eriment I may adduce one in the present 
place, as exactly conv'^ponding with llie description of Ovid. 

1 liad tlie tfaigiieol’a four-year-old ox, wlfieli had ])een killed 
in the common way, by opening the large vessels of the neck, 
ent out in my presence, while yet warm, and at the same time 
the heart, in order that I might compare the oscillatory motion 
of tljis organ, which is by far tin* most irritable that w^e arc ac- 
(juainted with, wath the motion t)f the tongue.^ And wlien I ex- 
cited both \iseera at the same time by the same meehaiiital sti- 
muli, namely incisions of a knile, and pricks of a needle, the di- 
vided tongue aj)peare(l to all (lie hyslaiulers to' survive the 
heart, by more than seven minutes, and to retain the oscillations 
of its fibres ahogether for a (quarter of an ln)ur; and so vivid 
were the inovemeins, wlieii 1 cut acn\ss the fore part of the 
tongue, that the butcherV wile '^‘om pared them to those of an 
eel in a similar condition, <[u’' J in ,the way tliat ()\id has coin- 
paretl them to the motions . the tail of a .nulilated snake. 

To these obseiwiriions iffade upon animals, 1 may add here a 
similiir (»ne made upon the liuman longue it ^elf, liie knowledge 
of which I owe io ir.-v excellent friend and much nsj ected col- 
league, Ucimar. 


t 


* Dt (Pij'oii ct 1 u'uUojiilja- . 
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A lx)v in Hambiir^’h, \vho was >t'veri‘ly affected with epilt^psy. 
bit the ibre part of Ins Longue in a violent paroxysm, in such a 
manner that it adlured otilv bv a thin slip. "I'his segment, 
therefore, as being not only useless, but very inconvenient to the 
j)aticnt, it was innnediatelv judged necessary to cut off : And 
when the physician, the illustrious Chaujiefie, placed it upon 
Ins hand, he was .^ur})rised to see it pal))itate strongly. In order, 
however, to guard against all deeeption, as the motion might 
have depended ujion the action of* the muscles of liis hand, he 
placed tile hit ol* longue in I lie bottom of a window, and even 
then it eontiiue d to move* for several minutes, insomuch that 
it even seemed, as all the l)\ slanders testified with one accord, 
to changx* place a little, and creep forward. hAternal stimiili, 
the prick of a needle, or ilu' application of salt, also excited 
similar nKitlon ; scarcelv, hnwever, diirerini^’ in an\ wav from the 
sjKintaiK'ous ones. 

I am therefore much mistaken, if the museular substance' 
e)f the tongue is not possessed of a lemarkabK’ degree of ii- 
ntafiility ; and OmiI has deserihe'd its plu noniena willi t'xcuiisile 
precision. 

d. 77/t' AtUfflioopin Of' JtiKiidurd /Vrvoy/s’. 

ddie oj'inion that objects.^ .lU' s''en h\ pe'ople affecti'd with 
jaundice of a yeliov, e’oliftir, li.is been so gi'iu'iali) |)re\alen!, lor 
nearly two thf>usuul \i‘ar-, that it lias metaphorieallx jiassed 
into a saving. More partuailarlv known tlie [lassage of* 
Lucretius on this snbji'ct 

Lunda-- limit iju'jk LtMciuc laviitui 
Ai(nrjl), (juia lur<»ris dc corjxm.' foiiim 
Semina imut.i iiiint sinml.ie'ns olma reruni . 

Miillaqiic Mint (ifido ni ooiuin (Umikiuo 
C^ i.1,1- f“oiUa;»e siut (lailnribus (iiniiia j)in£^iint *. 

Ill tile Mune nianiun hi;. eoic‘inporar\ \ arrosa\s, tliat lami- 
diced and lelharga“peopio soe tilings, wlneh are not iii lealitv 
yellow^, just a.s if tlu';, were so , and aftv'r ti-esc' (iralen -f-, and his 
nnmherless follov.ets, do'-.n to fh.erhaav(‘ , and In'- adlieivnts. 

• fall. iv. i. !{33. et. seci- 

f IK‘ i Jiisis Svinjjnnnatuin, eol. i. ji. ‘j. ,iikI hoe. 

ij: Piaket. ill Iri',lilul. '.cct . .itl .and S|n. 
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Merc iirialis^ was tliu first, in as far as I know, who called this 
assertion, n'oardiiig the yeiltHvisti vision of those who labour un- 
der icterus, in doubl ; and in later tinu's Haller t, and Mor- 
jiagni anioiii^ lUhers, have bc^t a similarly inclined. 

I.aslly, a middle oj>imv»n i)etwcen the two has been held 
by man V after Iloirmaiui Hnraz/.im, Ihizzi, and IVrelval ||, 
wlu) aeknowledp’ed, lliat the yellow vision in (juestion dcK^s in- 
deed occur In some eases lUerus, though rarely, and who 
jdaced the fact beyond disjuite by ac -urate iiivesUi’ation, as well 
as occasionally bv the aiiat(»micai dis-e.'tion of th(‘ eyes of pa- 
tients who died ol jaiiiuinv. 

Kut, on eon.sullme,- all these ofimious v/ith care, that rarer 
Xa|||Lh()()})ia (as it uiay Ix' called) orjauiKliced persons, seems to 
he in this eonditioii, that it supposes a! first a yellowish tino(‘ iu 
the pelliieid media wliieh (ransioi: tla* * * § ra\s of light, especially of 
die atjueous luunoui' and cr , 'le.ilme lens ; tlien a not so gentle, 
hut more sud(U*n attack or mcreas.. <^f the disease; and, lastly, 
l)olh a \iviil ])erce])tiaii in the sens(»num and a[)|>licalion of tlie 
mind. Ibii as tliese seldom happen at once in icterus, we can 
easily comprehend why \erv feu ))atjents in tha.t disease conn 
plain of the \ellou tint of object On the contrary, I knew a 
laxly of e^ceileut talents and accom[>lishmeuis, uiio, on a sudden 
and sev'Te attack of ictcni'', .saw at first linen of all kinds, 
towtls, ^c. ol'a inid or dusky Ihk‘, and as jf' du v. had been ill 
washed, or not j)rop«. rlv bleat h.eil. Hut tho.M’, upon w hoiu^^^e 
disease sia/t's slowK, avKanciim, as il ueiv stej) liy step, no more 
cxjiericnce tiii> ve]k>u hue ol t)l)jcets than (dd people do, in 
wliom w'e ha\c known tiu Ci‘\ -uadnu lens become livid in very 
ad\anccd age. Sinjuld tliisting-- tal.e place in one (‘ye only, die 
other lemaiiiiiyg iinecait.nnmatevi. dia! diver.sity of colour in wdiilc 
and shining objects, would be no lc>s easy (d‘ obseiwatiou, llum in 


• Variai. hcc-tjoii. 1. \i. \). a.>7. of tin* Pans oci. ol 15S,;. 

*1* Ad BoLTh.iav. I’l.idoct. t. \j. i. r., and ho Element. Pliysiol., and p. 4-08. 

:j: Do St‘cl. ct Cous, iVlorbor. &f. t-p. x\x\ii. art. H. \ol. ii. p. 74. of the 
Vcmcc cd. of 17()t. 

§ Sec liij 4Vorks, v. m. p. 30^. 

II Sec h»s Work>, t.Uciaiv-. Moial and PhdoM'phital, cd, of ISO?, v. n. p. ^‘^8. 
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jmlients, who, after depression of calaract, sec the objects, from the 
use of siilpliate of copper aj)plied to the diseased eye, on which 
they look wkli it, of a colour sonietinies verging towards blue *. 
And a somewhat similar vitiation of siglit is known to take place 
in those who have, for a long time, kept one eye ajiplied to diop- 
trical instruments. Thus the celebrated philosopher, James 
Ilohaull, after kxiking, without interruption, for twelve hours, 
at a distant battle, by means of a lelescojx*, from that time 
forth saw every object with Ins right eye, which he had here fa- 
tigued so much, td* a dilferenl colour from wliat it had when 
viewt'd witli the left. And the same (‘ircumstance happened to 
myself, afti'r being assiduously employed, for sevei’al days, in 
rnalving observations with a compound mi(T()sco])e. H 

But what is commonlv told of the two celeliratcd jiainters, 
J. Jouveiiet “I* and Gavin Hamilton does not appear at all lilvc‘- 
]y, viz. that they did not ajiply the colours with great precision 
in their paintings, because they both laboured under a similar 
organic disease of the eyes, and so could not depict the colours 
of objt‘Cts with the accuracy of naturi‘. For although \nc allow 
11 disease of this kind, yet Meeaniu)! but think that they saw 
their own paints in the same A\ay that they saw the ohjeels 
which they painted, so that tliey i)ught to ajipear to the sjiecta- 
lors tempered in an^eijual manner, and as to correspond with 
nature. , 

' 4. Oil the Prickle (d ilu' extrernd// of the Pail of the Lion. 

Homer and many other ancient poets, botli (rivek and 
tin, when they describe au enraged lion, relate that, as Hucan 
savs ji, he stimulates liimself with blows of his tail. And Fliny, 
indeed, calls the tail the index of the lion’s mind ; for, oays he, 
wlien the* tail is at rest, the animal is quiet, gentle, and seems 
pleased, wb.ieh is seldom, however, the case ; and angea* is 
much more freepienb with liini, in ilje eonnneiicemeiit of which 
lie lashes tlie ground, tint as it increases, his sides, as if with the 

f 

• Jos. Mohrcnhciin in Wiener. /ur Practiblicn A rzneykiindc, vol. I. 

Voltaire, in his Sict Ic rte Louis XIV. 

According to llic of)inion of his lUuslrious friends Witu kelni:tnn Jind Mejigs 
^ Iljad, Bov k hh- i Cen, 
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* 

view ol* rousing it to a higher pitch*/"' Again, Alexander 
A})hrodisiensis has among his prol)lemata the following : Why, 
since the moving of the tail is, in most animals, a sign of their 
recognition of friends, does the lion lash his sides when enraged, 
and the hull iti the same manner 

But the ancient (‘ommenlator of Homer, who commonly goes 
by the name of Didyrnus Alexanllrinus, asserts, with reference 
to the place of the Iliad, which we have cited, that the lion 
has a l)lack prickle in its tail among the hair, like a horn, when 
punctured, with which it is still more irritated by tlie paln.^/’’ 
This opinion, liowever, which has been noticed also by late 
eoimnentators {s, W’c wane the more disj)()sed to lake for a mere 
liclitm, that no anatonfiM, who had possessed an opportunity of 
dissecting a lion, had hitherto ujadc mention of any prickle of 
this kind |j. 

I had the good f(jrtuii(‘, however, wlien, tliroiigli tlu' muni- 
ficence of a friend, to whom I ow e so rnaiyy ‘splendid ornaments 
of niy ai])inet, 1 was jwesenled with a lioness, which had died 
v(‘iv s(Km bei’ore, to liiid, in coiiveipience of an anxious search 
which I had made, in oi'der to ^ati.-fv mvseb' regarding the as- 
sertion of the (Irec'k scholiast, a wry small dark-coJoured 
prickle in the veiy tip of the tail, as hard as a piece of lawn, 
and surrounded at its bascMvitli an anmila.r fold of the skin ; 
and w hen 1 cautiously dissected th.e liide in this place, I found 
a singular follicle of a glandular appearance, to which the 
prickle hnnly adheix'd. (See Plate I \ , I'^ig. 8. in lavSt Num- 
1 k.t.) All these parts, howxner, were so minute, and the little 
ln)rny apex so buried among the tuftc'd liairs of the tail, lliat 
the use attributed by the ancient scholiasts cannot he regarded 


* lai*. \iii. -f- Problcina cxl\ lii. 

^ Ti iv T ' cvfrl GLVU^.G'ov V<p 

.V (--oire read i‘J7s^rr‘Ui"c,q) ttXio]/ cty^kov'TXi. Oxf, Kd- 

I’hc same is inoie concisclv rejKMted by EvfitatluLs^ al this pi. ice, nnd under the 
words iind ctcxio:. 

g See, for example, llcync Obser\aU in Iluidem, Vol. ii. part 3. P. 43. 

II Even Franc. Scrao^ who "i.'ts an accunae description of the lion's tail, makes 
no iiicrUion ol it.- See In^ CojisoA .-..i. Jaiu i^oih a i.a iVoi. , m Ihc CtH! 

I ol bio Opu& ioL (!f jUiio (,.vu.\uita 
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as any thing else than iniaginarv ; hut tlu^ structure of the or- 
gan is so elegant, and its form so regular, that it cannot ])os- 
sibly be considered as iorluittais, or what is (omnionly call<*d 
fi liisus iiainree. I itvnt' to otliers, who inay have an oppor- 
tunity, to iiKjuire whc’lher anv 'ariel^ be observable in its con- 
formation and M/.e, as connected wltli a difference of age or 
sex 

o, Donicsltc Sheep ifp^ain. hc(Wfie Ib-'/d 
As some kinds ok donieslic animals, hogs, i'or i xample, vats, 
riibL'ils, e\ideinj\ relerable to their original stocks, 

so, oil the oilier hand, diert' are nianv others whieh secan so 
luiich ;ilt('U‘d from then* original Mate, that tiie\ ari' now no- 
where to 1)(^ seen in nature, that is. in a w>ld ante, nor ean we 
pronouiua' ^dih eertamt', vli.il wa> their native coimtrv. TIuis, 

It is impossible to-av with preeision. wliat was tiie original coun- 
try of tli(‘ horse or dog, ]>rovi(l(d (arc Ik* taken not to conibund 
the orfsprlng o^* tame mdivKhials, which have got loo.'.e and re- 
tired to uncultivated plates, with Uulv v\ ild animals, which have 
bcvii so all along fMm tlien ongm I’or, to meiiiion an e\- 
arn])le, wlicile herds of wikt noises are now found in th?' wtKxls 
of J\'iragiiir‘, . aiihough, a-, is .wtl known, no animals (>f‘ the 
specks c'xisted m d" \i\\ W'orid, bid’ore the first arrival of the 
Spaniards iheit'. In ilk‘ same way, the classic Oviedo, one oi 
the first wi-iU rs on the New mcmions that otlua' species 

of doi)k.stie ammals, tlogs, eats, oxen and la gs, which liad l)een 
broiiglii to America h> tliose lauropeaiis who first look posses- 
sion of It, had afler'vards In come wold b\ eliaiice, and had pro- 
f . 

In ilk* same manner. iumk*rous eases iiavt* been observed m 
I'biropc, of d(>gs, eat>, goats, oxen and hoiscs OiiK of the 
shee|) no exampk' had hitherto occurrt'd to nit until, ])erusing 

• Wc ha\o obscrvi’fl j s]r?iilai pocklt* al llie c\lrt’n)ir_v '>f the tail of the ieopard. 
— iM). 

-|- On the .'■Lihjed <>1 I.ar- pe.oi do*:;,, run wild in Aiiumkci, consult onr noble 
inurid Alex, dc lliinihnjdt, /iashhuv fhr I'jMl i. p. S7. 

■J; For wh.if of ^heel^ wl.nli luivo hetouie wihl in llie loftv nioim- * 

tciins of the We' I Ijuiu isJuihl ri;./, not apjieai to rest upon a very foni 

iovindatioii. • See ni /■' f- / ' j.nj-j*;'/-/ f'i nv>y ffn n Ihv.do. i^e \i'!. i 

p. 
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the very learned woiic ol* Vineenlius, 1 fell tlie remarkable 
[)lace\i here Nearchus, in his dcscriplioii ofiti sea voyage, re- 
lates, regarding the island (^ataia, wliieli was desert, and conse- 
erated to Mercury and N'eniis, situaled on the coast of C-jirn^a- 
nia, that tlie inhabitants of the neigldioiiring islands carried 
thither , sheep and goats ^ early, and sacrificed them to the god 
and goddess, and tluit lla^-^e animals, in course of tin)e, birame 
wild in the <lesc‘rts C^nicerning the wild sht'oj) in Phrygia, 
of which \'aiTo+ menti(ji\s that uiany flocks are set*ii lliere, I 
cannot presunie to decide. In the mean time, however, even 
llies(‘ may he eomidcred as donu-tic shee]) vim uild, with 
greater jn'ohahilit} , lluin as being of the C'a{)ra Ammon species, 
as was tlu' ojiinion of 

a. 7Vn; Genutnc Op.stan Stone. 

Not to leave Mmeralogv altogvllu'i* uiUouclicd m these mis 
cellaneous notices, we embrace tlu‘ ojiporliimly of adding a few 
words regarding the Opfian Stone, affordeil by tlu' Periplns Claris 
Prytlinei, which aceuratelv points out the n.itive [face in which 
this fossil occurs on the counI oI the Arabian Sea^. And, as 
I Jearn^il from the (las^icai commentaries of the J}ean of 
Westniinsti'r on the sidiject v$, that tlie ilhislivius Salt, so ccle- 
bratc'd for his travels in I^illuopia as well as in Arabia and the 
Indian Peninsula, had visited tliat jilai e, fou'id the opsian stone 
there, and brought u to England, and being desirous of seeing; 
this hitherto probhinatical fossil, I was jaeseiited liy our accom- 
plished colleague with two of his specmieus, winch tluwibovi? 
(‘('lebrateil traveller had g.iliiercd on the sandy sliores of tlie 
Ethiojiian Gul])h llowakili. North Eat. L>’ 1(V, in the month 
of January 1809 11 ; and which I was convinced would, at first 
sight, settle the various <lissensi(»ns regarding tlie ojisian and op- 

* Ej TflftVTJiv (v/)(rovj ixrcc iTfi as.^t£Tcct sk TiWV TTL^ioixcifv 7r^o/3acrcc kxi ctiyic, 
t^oi T» E^|fcfc^ xoci TYi A^P^o^irv,. Kec* roc.vrx cc7rYy^i0Jj!.tivx iji' vtto 

ri KXi (j). r»9-) 

f 238. Gesner’s Kditioii. 

Commcrvi' ami JVari^ntion of the Annintt, in I he Indian Ocean., in twi> 
'volumes, l.oiulon, 1807, to whii li an’ adtled the ymtaf^c aj Nearchna^ and tlkC 
reriphis ofiltc ICtplIuan Sia., Oxldid, ISOfl, In William Vinrcnt. 

§ Iblll, Ij S.dt's yni/n<u t<> ylhyssi7i,i(l.. Gon.ldti, l'^14, l>. 192^ 
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sidian stone as Avill aj^pcar iroin the oryctognostie description, 
made up from thd specimens wliich I liavx’ in my possession. 

The colour of this stone was raven-black ; but on one siir- 
lacc of polished specimens there was an a])pearance of parallel 
streaks, of a somewhat paler colour. 

The form in which it occurs is siibglobular, obtusely angu- 
lar, which is comj)ai*ed by Vipcent to that of a ])otalo. 

The size of the specimens is that of sonu‘ inches in diameter. 
Lustre inlermedial(‘ between pitchy and glassy. 

FracLurt‘ small conchoidal. 

Opaque, unless in very tliin plates, whielj, in the liglit of a 
candle, are sonu'wJiat translucent, ))asMng from grey to deep 
leek-grc‘en. 

Hardness very great, admitting a high ])oli^h. 

Specific gravity, 9, ilO. 

Ail tliese circimistances, in sliort, demonstrate, that llie g('mi- 
ine yLthiopic oj)siaii stone, again discovered ol late years, but 
hitherto seen by very lew mineralogists, is Identii'all v the same 
with the common Mhich used formerly to go by llu' 

imjirojKT name of Iceland Agate. 

.. ft 

Aiu. VII .— TfiOiif ()/ the Methods cinplotfed ^for I^xcitn'nun:^ 
the FojjuhUtou liiiuniy af Pijpnonifi Jar the year 1891, and 
flte eoiisecpicnt disro'i en/of the Uep^bslcred Seainctt hax^'ni^’ been 
hicluded In the Cens^is o/‘ ISl I , lontrnry to the Icnns o/dfie Aet 
oj l^iirViaineni relai’in^' to the Popnlntnrn of the United Kinp;- 
cknn, By Geokok Hakvky, Es(|. M.A. S., ]\f.(bS., &c. ike. 

In a note attached to the first ])art of* my Essay on the Ame- 
rican ropulation, printed in the preceding Number of tlu‘ 
iMlinbnrgii riiilosojihical Journal, 1 briefly alhided to a plan 
vvliich uas sinressfully caiTit‘d into execution at J’lymoutli, in 
tlio year 1891, for ^ascertaining the jiopnlalion of that plaee, 


• c. 1. Iiipruni.^> Aiidr. J.ibanii Sintfulariuin, p. iii. p. 7P().— Ralmasius in Soli- 
iiuin, p. 91. 201.— C. (If Cnvtu/. in Mem. tic J’Arad. dcs Iii.scription.s, vol. xx\, 
ju ‘ir>7 — Ad. Fahroni in Opuscoli ocelli sidle f.eienze c suite arte, t. \i. p. 369.—“ 
Audi. I. Itclrii, Obseri, do Lpidc ohsidj.inr). l.nnd. 1799, i . , d Ohr. Aug. Sdi\tiuzi. 
dc Thtopluash Lepniaco liipidc, Coilit. l&tM, fol. 
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and by which means tlic number oi* inhabitanls was very cor- 
jeclly ascertained, and much useful intonnj-ition derived from 
the attempt, as a groundwork for otlier inquiries of a like kind. 
In tlie progress of the investigation, however, it happened, t\iat 
some uncertainty a]>peared to exist in the population rclurns for 
(uie of the two parishes com])osing the town ; and upon sub- 
mitting the results of each ))ansh to tlie operation of the same 
algebraical test, the conclusions were not found to accord witli 
each other. The details of the in(|iurv may possibly be of sonu' 
practical utility to tlu* cultivator of statistics ; and lienee a short 
account of the iiuestigations uhicli led to the curious discovery 
of tlie Itegisiered Seamen having been included in tlie former 
census ol* the [ ctqile, is added for hi:> salislattion. 

In the note before alluded to, it was remarked, that the town 
was divided into a number ol‘ small sections, and two gentlemen 
appointed to each. The retui ns for each section were collected 
as soon as tlie enumeration was completeil, and llie aggregate 
amount of tlu' houses, laiuilie-, ])ersons, and other particulars 
relative to the cc'iisus, was then found for each jiarish, and from 
whieli the following c(»m])aratuo Table v\as deduced, by eom- 
])aring||lte several results with the corresponding particulars in 
the rcMms of 1S11. 



Paii.^h of St And KM. 

Parish of Chaiies. 

Inhabited lluuscs, 

Increment, 

131 

Increment, 180 

Families, 

IncrcmcMit, 

121 

IncTcmciU, 75 

Person, s, 

iJecremcnt, 

VXi 

Increment, 921 

On finding large 

increments in all the particulars appertain- 


ing to tlie ])arish of C'liarles, and that the inhuhiled houses, and 
families of St Andrew, likewise presented additions of a cor- 
responding kind, hut that ni tlie persons aetuallv enumerated, 
there was a decrement^ some curiosity was necessarily excited, as^ 
to the causes which could have possibly ])roduccd results of so 
very dissimilar a nature, in two pai ishes perfectly .contiguous to 
each otlicr, subject to the same vieissitiules of mortality, and in- 
fluenced in corresponding degrees by tiie ordinary tide of events. 

The fiist natural step in an ini|uirv of this kind, was to dis- 
cover how far tlie supposed aiionialv ''as sanctioned by the re- 
, gisicj's of maiij*{gv.-, liaptisiiis jUid ^ic.idjs, pieserved in the pa- 
ikli I'Ocoich A i\fci’cuec in l!ic‘.-«c, Imwewu only tended to 



i27*^ Mr llar\r\ 0 /^ Hu t /ui .u(i:uili}n^‘ 

prove that some mystery o’*er the reliUMsot' the male ])()|)u- 
Jation of St An(!re\i% because tin mama^es and baptisms of this 
{)ansh had receixed \erv lar^e additions during* tlie preceding- 
teiL \ears; and the legister of burials ibr tl)e sam(‘ period also 
proved, that no undue rate (»i‘ moriahtx had prevailed, so as in 
any way to atnaint for a deeremeol in its po])ulation. To dis- 
cover, tlierefore, the jn\)bal}1e cause of the anomaly, it was deem- 
ed expedient to sidauit the returns of each parish to the test oi' 
the same law; and ibr lhi-> pnrp(/s(\ the priiaiple vas employed, 
of* su})posing' ///* i7 0 ,<v<f/ iw'ccs.s uj' (utpi'tstns aijovc iju- 

rUds^ to bi'nr n ruuo /o ihc / iJidcutpo ) uhloius populu^ 

i}on ; and the prc?pjr apjfication of vluch theorv. ibrnislies the 
e(]uation 

v/)-, 

in winch A deiioii*s the pooulalion of a parish, 1* tin* 

amount of its population, when tiu former enumeration was 
made, n the elajised interval in y'ais, and I die mimlier ariwng 
from the di\isiouof tlie average annual exees‘-(»f iiapMsins above 
burials, l)v the antecsslent popule.tum oi lin' jilace In the pre- 
sent ease, tlu* valiie> of llu‘se elements are as follows, for the re 

speetive )).n isbes . 

St Andtiw. (tharlf.^. 

P -- 

n „ 10 a- 10 

• / .. .0100 / “ .010(> 

Hence, by adapting. the re|)rcsenlalive ecpiation foi the /nrsod 
state (tf the population to logarithms, it will assinne the form 
of 

/A=3/P+ 7/ /(I -f-/), 

and which, by apjdving the numerical elements tor the rispec- 
tive parislies, will furnish th(? following calculation for St An> 
drew : 

iV s= /T23;W 4-0!)0‘2800 

niii o otwwo 


/A 13080 1'13G0730 


and a similar appfK'atmn will lilewise afford the following for 
Phailos • 





(kc Population Hcturns tyf Plymouth foi 18S1. 

IP 'rr Ism = 3-9275757 
nlO -I- /)- 10/ 1.0106 = 0 0457930 

/A zr 9405 zr 3-9733687 


Now, the eniDiierations of the same parishes in 1821, gave, 
Tor St Andrew, a jxDpiilation of J 2,206, and for Charles 9,385; 
the logarithmic computation approximating to the actual popu- 
lation of the latter parish w.ithin twenty persons, but differing 
from the enumeration ol' the former by no less a number than 
1474 persons. 

It was now resoj\ed to submit the subject to another test; and 
for which j)urpose, a principle formerly (‘mployed by Dr Price, 
lor ascertaining tlu- amount of a population, was adopted, vi/. 
“ Multiply the expect aiion of an Infant just horn^ by tfic nnm- 
Jber of yearly births^ and the result icill be the number of inha~ 
bUauts!^'' This hv]iotliesis, it was well understood at the time, 
was not strictly ap])licable to Plymouth, because it is founded 
on the supposition tliat the yearly hirtlis and deaths are equal, 
— a princi])le, perhaps, not to be ap])lied without some qualifi- 
cation^) anv town ui KnglamI, on aceount of the many power- 
ful causes which are now m active operation to diminish the rate 
of niorlalil), and tlieixby to augment ;]ie entire population of 
die country. Still, as a test a))})iic(i to b(>th ])arishes on the 
same common basis, no icasonaiilc ol)j(*ction can 'perhaps be 
urged against it; and if we therefore adoj^t 373 as the average 
number of births or (lealhs for St Andrew, and 256 for the pa- 
rish of Charles, and also con^der the expectation of an infant 
at birth as 36.5 years, we shall obtain tlie following results for 
the population of the two parishe.s, viz. 

For St Andrew, - - 13614 

For diaries, - - 9344 

the latter of which approximates to within tl '•persons of its 
actual population; but the Ibriner iigaiii differs from the result 
of its enumeration, by no less a minibcr tlian 1408 persons. 

In the following Table, the different conclusions are brought 
into oni‘ ])oint of view-, and by which we may pereeivi' how' near- 
H the two Iiy|jotheses which have Iven <idoptcd for the parish 
voi vin. \o. 16 AiouT T-7:> 
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of Charks aceorcl with the actual returns that parish ; ami 
how wide is their dRilTenets with resp'ecl to that of St Andrew. 
TAiir.E OF iiKsui/rs. 



St Andrew. 

Charles. . 

By actual Enumeration in IS21, 

By siippoMOg the a\cniu;v lilxtess of Baptisms above 

1220G 


Burials to bear a constant iati<» to llie Populaiion, 
By supposing', according to Dr l^ricc,’ iin Equality in 

mosn 


the Births and Deaths, - - - * 

13614. 

9344. 

iMean of the two hypotheses, . - - 

Difference between the retual Enumetatlon and the 

13647 


Mean, ----- 

1411 

11 


After exaiuiiilnej this 'i'al)le of Ivesults, and observing the 
close approxiniation ol' the resulting numbers for one parjslj, 
and the discordnnccMvhich reigns among the results ol the othe?*, 
there could be but little room lor (huibtiug that some error ex- 
isted, either in the present or preceding returns of St Andrew’s 
parish. An accidental conversation, how e^er, between ilie over- 
seers of 1811 and 18521, forliuiately led to the discovt iy, that the 
Registered Seamen belonging to the juwt, and which, bv one of 
the enactments ol’ the act relative to the )) 0 })ulalloi), f)uglil to l)e 
omitted in every ea^e, w wc nevei tin less aetiially iinlndc^in ihe 
census r/‘J811; and on making aj)plieation to the proper ollieer 
of the Customs, it was,fo\md, that the licgisicrcd Seamen fin 
the last-mentioned period, anion n ted to 11521, agreeing icithin 
17 of the mean of ihe tico hypotheses adopted us tesis ^ — a coin- 
cidence most striking and remarkable, and affording a strong- 
proof of the accuracy ol’ the priuei])les which had been adopted. 

Such coincidences statnp a value on the practical applications 
of mathematical science. It proves, by a species of evidence' of 
the most unquestionable kind, that, nolvvithstandlng all that has 
been urged against employing algebraical analysis to the details 
of population, and to other subjects of a kindred nature, much 
solid and useful information is fn'ipjcntly to be gainetl, by a 
judicious application'* of its powers; that many errors may be 
removed by its means, from the increasing mass of our experi- 
mental results; and that very often, as every one accustomed to 
p\|rsue tiains of’ analytical ijKjiiiry must Jja\e hmnd, new vie\7s 
are opened of the viuhject under consideration, and its various 
elements brought under the controul of some generalizing priii- 
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ciple, and which in its eonsetjueneos leads to results of the high- 
est importance and Value to man. This is not, howver^ the 
j)roper place to insist particularly on the adirantap^es which 
have resulted to the various brandies of physical science, from 
the application of mathematical symliols and signs, — ^from their 
definite phraseology. — from the fixed and unchangeable illa- 
tions which form the proper objects of the science, and which so 
often imparts its own pi’ecision to those branches of knowledge 
to which it is applied, although, to liave omitted alluding to the 
subject, would have Iieen improper, after the striking coinci- 
dences which have been alxne obtained. 


Art. VIII . — On the Cnfsinllo^rdphic Discoveries and Systems 
(if Mohs nnd JVeiss. In a Letter from Frkxier/ck Mohs, 
Esq. ]*^ofcs^or of Mineralo<‘j at Freyberg, to I’rofessor 
Jamksok, i’l An-iwcr to that of* Jb*ofcssor Wkiss, in the last 
Number of ihi^ .lounial 

SiH, 

I FiNt) it necessary to (‘oinnranieate to vou a few obsciwalions, 
that have riftered tleMnseUts to iiie, on reading the letter from 
Prof. Wejss, insericd in Number 15. of the Edinburgh Philoso- 
phical Journal, uhicli you had the kindness to transmit to me. 
In this letter M. A\'«iNS accuses me of having borrowed from 
liim without acknowltdgment, and elainis at the same time for 
liimself the establishment of the s^ stems of cry stalli/ation,* under 
ivhich I have assembled the legular forms produced by nature. 
Me considers himself' as the original source of all information on 
this subject, and seems to intimate in his letter, that he has ra- 
ther invented tlian alistracted those systems from nature. I Iw;- 
lieve, therefore, I must begin my communications respecting 
them, with suiting the manner in which I have I:^en led by de- 
grees to their development. 

Yon know that, from the time I first became acquainted with 
minerals and mineralogy, 1 entertained the opinion that this 
.science should form a part of Natural History^ and as such Ix^ 
ir^*ated according to the principles received in Zixilogy and 
Rota^s^ This at least will iKcuv to your memory, if you reflect 
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on the many conversations I had with you^ and oiir late excellent 
friend Dr Mitchelll,* at Frcyberg, or advert to tlie catalogue ol‘ 
a famous collection of minerals whicli 1 published at Vienna, 
soiiie years afterwards. The principles I adopted in this work, 
although not then reduced to their present purity and simpli- 
city, by no means clifier f rom those which I still acknowledge ; 
and I trust that 1 ha^c at leas»^ pul l)eyond all doubt the }K)s. 
sibility of a natunil history method in mineralogy, by a strict 
adherence to those principles. 

After having dc^ eloped and settled witli my self clear ideas of 
the diffenmt single parts that constitute the natural history of 
the mineral kingdom, 1 now fixed my attention more particularly 
upon that whicli is eall(‘d the It was obvious to 

me, that llie appllealion of the eharaci eristic retpiircd an exami- 
nation of the properties of‘ minerals, in order to obtain such as 
might be usefully employed as characters; ami that those which 
are derived from the regular i'oruis could not hen* he neglected. 

I could not make any use of the descrijitioiiK of crystals, con- 
ducted according to tlie methods hitherlo emjiloyed ; because- 
it was not my object to unfold the variety of nature, Inil. on tlu' 
contrary, to collect this \ariety under one and the same i(J>ca. I 
found, also, that the Abbe Haiiy\ Primitive Forms were equally 
inapplicable to my purj^ise, for they do not contain the image 
of that variety whicli 1 more particularly intended to represent 
in the cliarae.ters. 

Tlu* four rhoinhiju'd roils oi' calcarcous-sp ir ( rhoinhohcdral 
Itmc hido'idc)^ designati d in Ha’uy's works liy the letters 

possess the properly, that, thcMr axes lieing supposed equal, 
the faces of every more obtuse rhoinbohcdron are tangent to the 
terminal edges of every moreacuU’ one; and, consequently, if the 
hori/ontal projections are supposed I'qual, that ihiMr axes de- 
creasi‘ in the ratio of the powers of tlie miinber 2. Notliing 
could he nuae simple liiaii to apjily to these forms llu‘ notions ol' 
tile of ckaractcns which I had previtmsly made use of, 

and I'ound to be very well adajiLed to many purjioses. Tlius, I 
derived the ,scnc.s of rlt(}inbohcdron:< hchvccn its limits^ with w hich 
you are suHiciently acquainted. 

I had made the ivinark, that some of the forms uliicli the 
lehiMird VV(M iier consick red as futidaiiu'utal in liis descriptions 
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of crystals, consist of, or are contained under, faces all equal and 
similar to each other ; and that those faces which arise from 
truncations, acuniinations, and bcvclments, lead to similar forms, 
if the homologous planes are duly enlarged, and followed up tili*thc 
rest of the face disappear, — a remark that cannot fail to present 
itself to every observer. I founded upon it the division of the 
whole cr>^staUine forms into Simple and compmind forms , 
to the latter of which I gave the name of combinations^ 
in a sense soinewliat different from that of Ilaiiy, who called 
simple forms dcs comh'innisons nnc it unc^ and, always proceed- 
ing from his theory, rather meant hy them combinations of laws 
of decrement, than combinations of tiu* forms themselves. 

SoiTK' of the combinations, besides rliombohedrons, contain at 
the same lime sevtaal oilier Ibrnis. Hy the same inodes which 
afforded tIu* senes of rhomhohed rolls, 1 was very soon led to 
the method of deriving those form^ likewise from the rhomhohe- 
(Iron, and oi' arranmno* them into H'ries. Thus, I established the 
idea of an assemblage of several series of i'orms, homogeneous 
among themselves, each ol‘ tlu‘se s(‘ries Inu ing its particular limits, 
and composed of niembcTs, that, by the relations ihcij bear to 
each other, acquire the propert if of entering into those eombinn- 
tions xchich natitre produecs. 'I'hese series 1 have called scries 
of cnjsivirrjdions, in order to distinguish them from the singk^ 
scries of liomogeneoiis simple forms of which they consist. 

]f we examine the •productions of nature, according to the idea 
of the senes of ervslajlization thus dcweloped. wc find that some 
of them very nearly agree with . -eh otlicr, inasmuch as their senes 
of cryslallization consist of riimlar seri<‘s of simple forms; while 
others, similar among themselves, difft*r entirely from the former, 
inasmuch a's lliey do no! contain any one of the series whicli 
constitute these: but nevertheless consist of other seru's of sim- 
ple forms, similarly connected among tliemseJves, and likewise 
contalimd witliin their regular limits Tor this rt^ison, I found it 
necessary to render more striking tin' comicM'tions which exist a- 
mong the fornu‘r, and the differences hi'tween those and tin' 
latter, Avhieh again re([iured a further subdivision ; and this 1 
have efteeted, by giving the name of n Spsiern of Crystallmition 
lo cverv assemblage of homogeneous scries of crystallizations. 
The four systems establisln'd in this mamuT I have called, as 
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I 

you linow^ the Mhomhohedral^ the Pyramidal^ the Prisnwik\ 
and, the Tesmilar 

Here I nmst request you to direet your attention more partl- 
eularJy to two points. I have to observe, in the first place, that 
my systems of crystallizations are fouiKlecl upon verj^ simple ob- 
servations, and u[>on such inferences from them as .may be de- 
duced with the greatest facility.* I liave always explained in the 
same manner as I do now, the three notions developed above, viz. 
that of a System ijf Cry siallizaikm^ that of a Series ofCrystailk 
zation^ and that of a Series of Homogmeaus Forms^ which are 
subordinate* to each other"; but of wliicli, .at least the first and 
second have been almost continually confounded by most authors, 
whose conceptions of them have not l)ceu sufficiently clear. My 
second remark is, that, by establishing these systems and series 
of crj^stallization, I liad entirely fulfilled my hUcntioriy which 
was to o&fam chartwters ; a subject willi winch you arc sufli- ' 
ciently acquainted, l)y the mode in which it has been j)cr- 
forined. 

This is the quality and the orjgiii (H* what I liavo designated 
by the v/ortls System ot* Cry.«lallizatien ; and these systems, both 
in quality and origin, are different from what other crystallo- 
graphers, and more particularly the Jbhc Havy and Professor 
IVeiss^ mean Iw the same denomination. I have likewise point- 
ed out the way by wiiieli I have gradually been led To tlie de- 
velopment of these notions. 

I must not neglect the o])))ortunity affonled me hero, of men- 
tioning" the assistance which 1 have received from my friend 
M. W. Haidinger, in tlie development of the scries, tlie calcu- 
lations, measurement, &c., to which I attribute the rapid pro- 
gress of my crystallographic method. M. Haidinger enjoys the 
honour of your personal acquaintance, and before now I have 
mentioned the circumstance more than once to you ; yet I liavc 
thought it necGiisary to repeat it here, that I may not seem to 
ex)nsidcr myself guilty of the fault which M. Weiss has laid to 
my charge. 

I was occupied with the different crystallographic subjects of 
v/hich I have just now given the historical details, during the 
y<jars 1812,-14, in the autumn and winter of the last of which 
iT ibr the first time brought the wliole of it into systematic or- 
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der. From this time, I regularly employed the ractliod in my 
lectures at Gratz, in place of the imperfoct fragments I had 
hitherto been obliged to employ. Many persons, with whom I 
was in connexion at that time, are perfectly acquainted witji all 
the particulars which I have just stated. I shall only mention, 
besides M. llaidinger, the Chevalier Thinnfeld, with whom you 
are likewise personally acquainted, Mr lliepl, Professor at the Po- 
lytechnical Institute at Vienna, and Professor Anker, my succes- 
sor in the chair at Gratz, all of whom 1 had at that time the plea- 
sure to rank among my pupils, and who will at all times be 
ready to bear testimony in the most decided manner to ichat / 
have advanced. 

Up to that period, tlie publications of Professor Weiss refer- 
ring to the present subject, had consisted only of the paper De 
indagando Formanim CrystalUnancm Charactcre Gcometrico 
Prineipaliy and its continuation, j)rintcd at Leipsig 1809; two dis- 
scTtations I never have seen, but in the form of a translation, whicli 
i met a considerable time afterwards in the Journal des Mines, 
M. liroehant de \ illiers, the translator, has prefixed the con- 
tents of tins memoir to his translation ; but he docs not point 
out in it any of those connexions among the forms that mlglit 
lead tlie reader to the notion of the real systems of crystallization ; 
he onlymentions that the author, in onjer to express the geometri- 
cal character of some of the forms, has been forced to substitute 
otliers in their plai^-e, as, for instance, a rliombolicdron in the 
place of tlie regular six-sided prism, and that this gave rise to 
several very ini cresting a})proximations. Such arc, besides the 
one mentioned, that of the rectangular four-sided prism, with the 
isosceles four-sided pyramid (octohedron), and that of tlie ob- 
lique-angular four-sided prism, witli a four-sided pyramid (octo- 
licdron) of an elongated liasis. The latter of these, however, is a 
compouncr form as well as tlie jirism, in the place of which it 
lias been siibstiluted. lie also remarks, that M. Hauy, too, had 
long ago sliowii the possibility of similai; transmulatlons, and ef- 
fected tliem in several examples, and that Professor Weiss in 
this had proceeded from tlie very ideas and discoveries of M. 
Hauy liiinselfi 

Indeed, M. Ilaiiy has effected this transmutation in every 
case, where he employs for his primitive form any combination 
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whatever that contains a prism, which, by itself, is a fonn ui‘ 
infinite dimensions. tFor he indicates finite dimensions of such 
forms, and these he nnisi derive from the dimensions of a se- 
condary simple form of the species, by which proceeding, in 
fact, that secondai v tine becomes the real fundamental lorm. 
Thus, il* w do not attend to the mere geometrical distribution 
of Hally's primitive fiirnis (wlm;h indeed has never been Jireju- 
dicial to Ins determinations), vve fintl in Ins works not only tliose 
approximations whicli }h*ofessor Weiss mentions in his inemoii*, 
but also several otners, at least as interesting as these, and 
wliich might very well lead to what M. AW'iss calls Sy stems of 
Crystallization, provided wc hair pycvioaslp conceived a correct 
idea ofth'iic lUi^cniUap^ws, 

In the same memoir, M. Werss eunloinids, or at least does 
not sufficiently (hstmguish between the dirhombohedrons and 
the isosceles six-sided pyramids, an inaeeuraey in trod need by 
Haiiy, and not removed by Weiss, since it is still to be 
found in his most nxe nt iiajici"-. \ el the accurate dislinclion 
of these forms is of the greulest imp<M tanee. It is, however, 
impossible to get at it, wnhonl possess.iig correct ideas respect- 
ing the sinijiie forms and lliLir I'ominnations, the* [losition winch 
the foimer affect, aiicl the series which they constitute. 

I shall not den} that , a person who is already acijuamteil 
with these assemblages, may truce the fnsi nahments of Pro- 
fessor Weiss’’?) System <)f ('rystaih/aiion in the nieiuon* lu (jiies- 
tioii ; yet, on tin* oilier liaru!. wi' cannot but confess that U is 
imjiossilfe to be led t(-) tliem bv tlicse jupeis. On this actoum 
at least, I do not see any reason wliy I sliould regret tlie !os^ 
I may have incurred hy my late aecjuainlance with them. 

The paper of i'yofessor Weiss, to wiiieh wc must here 
attend more parlicufu lv, is Ins Genera! Pxliibiiitm of the J)}/~ 
fereni Nature! D'ivls'tons of the Sipdems of Criishdlhicriou^ 
read 14tli Decejtnlier 1815. TJie ]\it:noirs of l!‘t' Societ\ of 
Ilerlin of the year 181 came out in ISIS ; ihe above ])a])er of 
Professor Weiss, tliereibjv, was not primi'd, or at least iK;t jnib- 
lisbed, till that tinK‘. Pn)fessor Weiss lias liail tlie kindness to 
present me with several of his later jiapei s, e xactly as lie re- 
marks in Jiis let fen* ; that on^‘ was not among the miinber, he^- \ 
cauM’, he savs, I v’as at that tiriie :e a distanct‘ from inv place 
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of residence/'* You will rcniemher \\\^i at that time I wa^s in 
En^da,7td. 

Some time «aftcr my reliirn 1(i Germfinv I !)ecame a(*(|i]ainted 
with l))e existence of that j)aj)ei% more parlicularly ])v M 
mani/s work, “ //w/w/r/V.s' iofo the Forms of Inorganic Nature'" 
This excited in me a desire* ol' ];eriisino- il It was not to ])c 
found in the library of tin* At*adeinv Freyheriv. AJ, Brcit^ 
f laupt^ ^omc lime a£]^o, havl jiromised to send me it ; this pro- 
mise was fulfilled on the 24th Deeemhev 1822, after I had 
iifrain put Ihm in mind of it, on the oeensinu of wliat Professor 
eiss calls his elainis t<> mv s\ stems of erystallisatioti. 

If you examine* this paper, \on will remark that it agrees 
very closely with what is icmlained in the second edition of in\ 
Characteristic, rcsjiectine: the khut of tin* forms within the diffe- 
rent systems; an agreement which you will find still greater, il 
you compare il w'ilh the hrst \ohm‘.e ol* tlie TrcafJ,sc on Mine- 
ralogy/^ whieh 1 ha\e lalc'K pu'ohshed, and of whieli Al. Hai- 
dinger is preparing an Firgdi'h tnuasl.uion. In this treatise, tlu 
dc'seription of the fonn^ oi’ Tne tcssular s\ stem are v(‘rv ofler* 
exprc's.st*(h aimo': wltli t.he ''in'* w\'rds a- lhf)se of Ih’oiessoi 
AV eiss. 'I'liis (‘oiucidenee, so far as it goes, is remarkahle 
enough ; au/., m <?rder t-» a-'cnunt fbi’U, I shall proceed with rnv 
hist(H‘i(;al statenkiUs ^ 

"*1imgs heiitg, at the end of 181 f, in tlie condition whieli I 
lia\i' mc'ntioned. ahoxe, I ecMisideieti the composing of an ele- 
niciitary waak on mineralogy, as an mKlertaking lioth useful 
and iRv(‘ssiiry. 1 (inveled m> atteiUion, in eonsevjueatV, to tlee 
const ruction of sueh a work, and. Info-!’ the end of 181 fk tlu 
inaniiseript was eompli-ied. Of this work, the pa])er wineli you 
al'tei’wards inserted into \ouv Journal. Inil whieh was wrlUeu 
in the same year, mitsf he eonsniered as a sliort extract ; the 
onh uitentlon of whieh was. tw g’ve //o;//VM7/‘a precursory gene- 
ral idea of m> method. « 

Tile nianuscri}>t having tlius heen ciTmpleted, anti answering 
entirely to the then existing knowledge of mlnend jiroductions, 
I had determined to publish it immediately ; but in this I \vas 
]ir(‘vcnted by my jourmy to Englaiid. On this journey, when 
1 left I'reyberg, the 8d December 1817, I carried llie said manu- 
script along >uih mi', in ordm to give von ,i >nni r i .rt^'nsicr y\cw 
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of the Natural History Method in mineralogy ; and during my 
stay at Edinburgh, in die spring of 1818, this manuscript, together 
with the drawings belonging to it, and a collection of models I 
had got made in Gartz, lor the purpose of illustrating the series 
of ci’j^stallization, was two months in your hands : you yourself 
translated some passages from it, and inserted them, according 
to mutual agreement, into the third edition of your valuable 
System of Mineralogy. 

You are not, liowever, the only person in Edinburgh who 
at that time became acquainted witJi my method, and what be- 
longs to it ; for I had the honour of explaining the scries and 
the systems of crystallization, with the assistance of my nuxlcls, 
to Mr Thomas Allnn^ Captain UroxvUy and the late Professor 
Playfair^ in the presence of Count Rrennyier^ whom I accom- 
panied on this journey *. Dr Van Schrdbers^ the Director of 
the Imperial Collections of Natural History at Vienna, has like- 
wise, at a very early date, been acquainted with all these sul)- 
jects; and at least a year previous to the composition of the 
manuscript, I communicated to him n paper containing a suc- 
cinct view of my method, the exact contents of which, however, 
I cannot now indicate with certainty. 

On my road to England I also touclicd at llerlin, where I 
more than once had the jJeasiire of conversing witli Professor 
Weiss. If at that time he had mentioned his ])apcr, or if it 
had been jmnted, and liad communicated it t( me, it would have 
put it in my power to lay belbre him my manuscript. Even 
if, after niy arrival at b'revberg, he had SL‘nl it to me, I might 
have answered with that part of the manuscript still in my pos- 
session, which refers to Crystallography ; and, I dare say, Pro- 
fessor Weiss would liave convinced liimself, in the most direct 
way, that, when I came to Freyl)erg, I in reality knew more 
of the matter than he explained in his Memoir Dc Indaffando^ &c. 

Tile manuscript contains almost every thing you will find in 
the first volume of iny Treatise on Mineralogy, excepting the in- 
troduction, for which I have substituted a shorter one. As to the 
crystallographic part, it contains, l,v^, A general consideration 
of the forms, enlarged afterwards only by a lew definitions. ^Mly^ 


M. Mohs also explained his Syricm of ery*itallo;a''iJ’hy to Brewster.— K d. 



in regard to Discoveries in Crystallography* S83 

The description of the simple forms of all the systems, with the 
same words as in the treatise, only sometimes more detailed ; 
together with the indication of the dimensions relative to the 
known varieties of the tcssular forms. Tlierc is also* men- 
tioned the difference of the pentagonal icositctrahedroiis, and 
of the tetraJiedral j^'iitagonal dodecahedrons, according to right 
and left, which certainly could not be deduced from M. Weiss’s 
paper on Felspar, in the Journal of Sehwciggcr ; because in 
this, as far as I remi*inber, the author extends his consideration 
only to compound minerals, in tJie composition of which the in- 
dividuals themselves are not in the relation of right and left, 
dd///, The general method, and the diiferent proceedings of de- 
rivation, Avith the series of the homogeneous simjde forms arising 
from them. 4/A//y, The complete resolution of tlic seven princi* 
pal forms of the tessiilar system, their halves and fourths. 6thly^ 
''fhe general notions of the scries and of the systems of crystalli- 
zati(jn, the latter of which 1 have ahvays defined to be the As- 
semhlagc of Ilorrwgcncous Series of Crystallization, (it/ily^ The 
general laws oi' combination ; and, 7//////, Several examples of 
their development. 

Of these combinations one is dirliombohedral ; two are hemi- 
prismalic ; four scmitessular ; and among these tliree of parallel, 
anti one of imtiined faces. I had no^,, indeed, at that time made 
use of three denominations, which I aftervVards introduced ; and 
to which, besides, Fnifessor Weiss docs not rdise any claims. 
Ihit I havi‘ constantly expressed the same crystallographic signs 
which I still retain. 

For the truth of this I appeal to you and to Count Brciinner, 
who is as intimately acipiaintcd with tlie manuscript as yourself. I 
may add Captain Pringle, one of your pupils, w ho accompanied 
me on my return to Germany, and avJio studied it very diligently 
during his stay at Freyhcrg. If you read Professor AVeiss’s 
j)a])er, yon will not, after tlie perusal of my manuscript, find 
any thing new in it. But you will in vain search for wliat I 
consider to be the most important part of the manuscript ; and, 
therefore, even though I should incur the risk of lengthening 
too much this defence, 1 shall still, for a moment, trespass upon 
your patience. 
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The agTcenient between the system ol‘ crystailizalion ui‘ AI- 
Weiss and my own, Extends only to the cwtcniyr of the latter^ 
and has no reference whatever to tlie arranj;cnient in their inte- 
rior. 'To ccmieet several thingjs, according to characters com- 
mon to them all, does not produce a but only an u^'ffre- 

^atc. If there, exist several cluiracters ot’ that kind, or several 
differences in one character, we obmin several similar aggregates, 
and effect a division. Thus, the systems of crystallization of 
Professor Weiss may he considered as divisions of the ci'ystal' 
line ibrms, aceordine to those charucleristie terms to wliich lie 
refers their gcomeineal ciian'icler ; and Ik‘ would have ex'pi cssed 
this rigorously, i!‘, insteail of Systems of ('rystallizalion in tlie 
title of his memoir, he had said Forms oi‘ (‘rystallization. To 
every division of that khid, it i^ iieeessjirv to rt'ferall such forms 
as exhibit llie same geometrical cliaraeter ; hut anumg these 
forms theuiseives there exists no eonni'Ctiori, hetause SKch a 
roniH'ctiOit aninot he ti ('{.ritM(iunuv of thnr . 

Under these eircumstanees, we are led immediat(‘ly to that eon- 
nection of the forms in the interior oi‘ die system, from which, 
as an hiunaViitic and ndesyarp ('onsefpcKce. jiows tlu*ir aggre- 
gation; or >\hal Proicssor U'eiss understands hv his s\ steins of 
crystallization, systems of ervstallization of my method, 

therefore, art' not me'e aggregates, hut true systems ; and, for 
this reason, essentially different from l)r‘ systems of Professor 
Weiss ; and although both of tlieni rider to the same objects in 
nature, yet it is only in iny systems that every single form oe- 
eupies tliat particular place winch is assigned to it bv its rela- 
tions to all the olh(*rs; llie very prop(*rly njxjii which is founded 
t!ie true character of every system 

this property depends, also the most important use 
that can be made of the systeiiis and scries of crystallization,— 
which I consider to be tliat which relers to the natural history 
species in the mineral kingdom. If, with Haiiy, we confine the 
notion of the species to tile agreement of the individuals in both 
tboir integral ni(>)(*eules and their eliemical constitution, or if, 
in general, we confine it to the agreement in one or siweraJ cha- 
racters, that notion Avill be so very deficient in many re- 
spects, that it cannot b(‘Come of any use in a natural system 
for it dues not contain any thing of that remarhihic conr 
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ncctupi by which nature ha,s Joined thehovtogencous individmls. 
But we will liucl the same notion sufficient /or every pur{X)se, 
if w^e add it to tlie series in the characters, of wfiich the series 
of crystallization ought to he first considered. * 

The importance of the series in general is so great, and their 
existence so olivions to every accurate observer of nature, parti- 
cularly in the combinations, a|icl in the parallelism of llie edges 
thus produced, that inadvertence to this can only be explained by 
some unnatural distribution, by some theory like that of the in- 
tegrant molecule, or by some artilicial character. On account of 
their imjiorlance, I luue taken the pains of examining all those 
of M. W^eiss's menuars I could get at, to see whether 1 could 
not find anv traces siicli series. Indeed, in a paper on Cu- 
bicite, (rhombohedral kouphone-spar) jVI. Weiss mentions the 
two most eonnnon rliombolicdrons of calcareous spar, (jhomho- 
hedral calc lialoide), of which "" the more obtuse arises from 
the etpiallv mdlned truncation of the terminal edges of the more 
acute one and Ik' remaiks, llhit, accoiding to t]?esamelaw. 
there exists a second more obtu>e one, and a second more acute 
one, a third, He adds, “ In every rhomboliedral system, all 
of these producer principal se tiers' of r/umbu/uxlron.^', with the 
first members ol‘w hieli those more ])articularly occurring in every 
such system vounuonly coincide, aiu^ hcticecii which ^ those that 
mav lia])j)en to oeeur cotiveniently may’be interpolated.'" By 
tins addition, hclw rn zchich, he again ei^linguishes that 
hg'lit which obsei s aUon had kindled. Besides tins placi', men- 
tion is made of series onl\ in the Menaur on Kp^xiote ; but 
there are series in tlie (*osiiU!s according to ctdcl numbers, which 
cannot be referred to our subject. 

1 leave the preseiil subject with the remark, that tlie systems 
of crystallization of my method, cannot admit of any such sub- 
divisions as iM. Weiss has mlrodnced into Ins. In lliis jiro- 
perty, too, they resemble the general notion the natural his- 
tory species in the mineral kingdom, which admits of no divi- 
sions in subspecies. The diffcTcnces occurring within tlie sys- 
tem in certain serit'sof crystallization, refer only to Pcculiariilcs 
in the ComhinatioHfi of the simple forms. I have indicated these 
in both editions of the Characteristic, but more distinctly in the 
second, and in the first volume of the Treatise; in die second 
v(>linne I have (*alled them tlu* Charader if the Combinations. 
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I have never introduced or received divisions within the systems 
of crystallization, and* never can acknowledge as such those of 
M. Weiss, since they are quite contradictory to my conceptions 
of thcT systems of crysUillization. It might, however, in future, 
become necessaiy to adopt new Sjfsinm of crystallization, which 
are indicated by the inclination of the axis, a highly remarkable 
phenomenon noticed in several fo*ms of the prismatic system in 
the first outline of my Treatise. The pursuit of this phenome- 
non will probably lead to new fundamental firms ^ of which 
new systems of crystallization arc the necessary consequence. 1 
have not yet fully developed the theory of these forms ; it would 
therefore be premature to say more on tlie subject: it is, how^- 
ever, exceedingly probable that the properties of the axes of 
double refi*artion will lie found exactly to correspond with these 
new fundamental foriiis, in the same manner as Dr llrevvster 
has found them to be connected w ith what had previously been 
known of the crystalline forms. 

Lastly, I liavc to add a few remarks regarding some other 
particular jioints in M. Weiss's letter, that 1 may not, at ano- 
ther time, be under the necessity of returning to tliese and si- 
milar matters, 

M. Weiss strongly objects lo my denominations of the sys- 
tems of crystallization, and to my crystallographic signs. , Both 
of them, as I have stated al)ove, rest iqion the series. The de- 
nominatioiis, moreover, must possess such properties as may 
render them applicable and useful in the mhuralogical nomen- 
clature, for the sake of which they have been introduced ; and, 
among these properties, besides precision in their meaning, bre- 
vity in expression is one of the most desirable. Professor Weiss’s 
denominations being very defective, at least in the latter resjiect, 
do not allow of any application to the mineralogical nomencla- 
ture ; and mine, therefore, even if wc should dispense with 
other reasons, deserve, in this respect, a decided preference. 

My crystallographic designation represents either the funda- 
mental, or that form which is obtained from it by means of de- 
rivation, in the different plac‘.es of the series of* homogeneous 
forms contained in the scries of crystallization ; which, in my 
opinij^, is the important relation among these forms that 
deserves to l^e expressed in the designation. Thus it expresses 
tke> firm itself and besides this, its connection with all other 
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forms pf the whole series of crystallization, in whicJi it must be 
considered, if we wish to acquire a distinct and satisfactory know- 
ledge of it. The signs of Professor Weiss represent single 
faces, and nothing of that connection which distinguishes my 
method of designatiem. As to the perspicuity and facility in the 
employment of my signs, in comparison with those of M. Weiss, 
I leave this to your own judgment, and to that of all who may 
choose to occupy tliemseJves with the matter. I am far from 
supposing tliese designations, or, in fact, any part of my metliod 
already brought to such a degree of perfection, as to be inca^ 
pable of any improvement or siinjdihcation. But I believe, that 
although M. AWiss means to intimate as mueli of liis own, yet 
he will find considerable difficulties, in the way he now pursues, 
in conferring upon his denominations and signs those advan- 
tages which mine already poss(*s.s. 

1 have, ill the second edition oi‘ my Characteristic, adojited 
the angles gi\en by Professor Weiss, oi felspar (prismatic 
felspar), in yireibrciice lo all others, because tliis s|)ecies is one 
of those w'liich liave, from the earliest period, been the particular 
object of his inquiries, in wliich he was assisted by an exquisite 
collection oi’its varieties, formed by himself witli much zeal and 
knowledge. The leasun why his name has not been mention- 
ed is, tliat I had reserved all similar citations for the second vo- 
lume of my 'Jhcatise. Vet lliese demdnstrations have been 
found incorrect, by the measurements instituted by M. Ilaidiii- 
ger, with perfect indivitluals (d* the spei;-ics, through means of 
the reflecting goniometer. The terminal edge of the funda- 
rnenttil form, given by Af. Weiss as = 12G° 52' 11^'.5, has 
been found =: 126’ 12'"; llie nmre obtuse angle of iJie vertical 
prism, which he assumes as ~ 120', ==- 118^ 52'. A third da- 
tum to be dejiended upon for calculating the inclination of the 
axis is stiil wanted ; for this reason, iii the mean time, the incli- 
nation lias been sujjposed 0. In this manner you will find 
the indication of the forms of prismatic felspar in the first 
volume of my Treatise- 

This seems to me a proper place for mentioning a fact re- 
specting what lias hitherto been called Felspar, which is still 
more important than the accurate estimation of the angles. 
This species, besides prismatic felspar, contains the varieties of 
at, least two or three other species, diflering in several of their 
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properties, but esj>ecially in their form, some of which eypn are 
not hemi- but tetarfco- prismatic. Thus, in the greater part 
of the varieties of the ("onunon Fels{)ar of Werner, and in 
some -of his Adularia, which varieties I consider to belong, with 
the Albite of Ber/elius, to one and the same species, tlie incli- 
nation of the two mt)sl apparcuKfaccs o(‘ (deavage is rr OS'' 20' 
and SG" 40', iiKstcail oC 9t) , a^ ii^ prismatic felspar. A similar 
diflerence in the angles has also been noticed by Frofessor Fuchs 
of Landsl)iJt, witli jes})ect to what he calls }\)rcelaiii-Spar 

In Kpldotc (prisuiatoidal augi*e-.s])ar) M. >Veiss says, that I 
had given the system of crystallization as unknown. Yet both 
the editions st,'ite liie s\siem of crystallization to be prismatic, 
and tile eomhination heunprismalic ; only 1 would not glv(‘ the 
rliiiieiislons of llie fundamental form, because 1 suspected the 
correctness of Haiiy's (l.'Ua,%just hki Professor AVeiss, wlio did 
not, however. iin|'rove them hy nnmediate measurements. You 
will lind in the Treat jse a new determination founded upon an 
accurate measiiremenl o(‘ the angles. In this 1 have given llie 
(iindamcntal lorjiis anotiu'i* jxisiiioiK different from that of 
Weiss, wdio liad already n'jected HauyV; and if yon w ill txmi- 
pare the relations of the derived llanis, mentioned in both the 
volume'- ol the i'reatlse, with those of rn>fessor AVciss, the 
greater degree* of sim])lieit\v winch distinguishes the former, w^ili 
not escape your attentjom 

The scries of crvirtallizaiions of (Voss-sjone (pai’atornous 
kouphone-spar) (crtaiidy belongs to the prismatic, not to J,he 
pyranfulal s\slem, as Piofessor Wefss says. The prismatic sys- 
tem is indicated by the horizontal ])nsms that ajipear :;i the com- 
bination, by the stria* of the I’aees ol' the* pyramid, and by clca- 
'v^ige, which is different in the direction (»f the different fitces of 
the four-sided prism, and proves this lo t)c a compound form, 
even if the termination is not taken into account. The dimensions 
of Haiiy are certainly incorrei t ; !)ul as yet w’c have* no better. 
It is more than probable,, liiat accurate mi'asurement wilt exhibit 
a difference in the terminal edges of the fundamental form, how- 
ever small this should be found. A transition from one systeni 



• We think the application of the optical character to the fels^iar would lead 


to curious and irn^iortnnt results, and therefore 
the altenllon of optical mineraloj^ists. — Ki>. 


rec(unTnend ithis ipvestigatioi^^ to* 
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to the other, by which Professor Weiss eifdeavours to remove 
the difficulty, is no less exceptionable than a transition from one 
species into the other. * 

The forms of sulphate of magrfsta (prismatic epsom salt) are 
evidently prismatic, as yoirsee f/om the dimensions given in the 
treatise. The prisma toidal cleai»age likewise proves this incon- 
testibly. A single perfect cleavage in the pyramidal system 
must be perpendicular to the axis ; but in the present species, a 
position of that kind would produce forms still more incompati- 
ble with the pyramidal system. Profesf^or Mitscherlich also at- 
tributes the prismatic system to this species. 

The system to which we must refer the forms of Wolfram 
(prismatic Schcelium-ore) is likewise by no means the pyrami- 
dal system, although, if we should give no attention to Nature ^ 
and to the character of the combinations, Haiiy’s data might 
lead us to suppose this to he so. But the measurements, or rather 
the indications of the angles of Hauy, have, in so many in- 
stances, lK*en iound incorrect, that we can no longer attach any 
certainty to their exactncvss. \Vc shall he the less induced to 
do so, the more we find these angles in direct opposition toother 
important observations, which, indeed, are so very obviouijii 
Wolfram., > 

I shall not expatiate any more upon certain other subjects of 
Professor Weiss^ letter. I declare, that I consider as quite un- 
intelligible wiiat he sfus of the polar 'n:atic^i of the Jaces^ the 
axeSj and the sides of lines in the crystaUine structure^ <Src. The 
data in nature, to which all this refers, are evident in themselves; 
a?nd 1 do not think the science promoted, or such phenomena 
explained, and far Jess their phy spiral principles dcmwistratedf 
if they are hid in obscure phrases, wliieh tend only to give full 
scope to imaginary speculations. 

Without^he least intention to detract from, or ’depreciate the 
merits of Professor Wbiss, and the originalfty of his own labours 
and publications, I believe I have sufficiently proved, that I 
have not, nay, that I could not possibly have, borrowed any 
thing from him ; an inference which he draws from an assertion 
^.ich he makes, without knowing the circumstances, which I 
had been the proper person to explain, had he but directly ap- 
plied to me. And thus, T think, I have perfectly cleared myself 

VOl.. VJTl NO. 1(J. APRll. T 
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from the suspicion fthicli he has thrown upon me, in your 
eyes, and in those of all who either may not have Ute op- 
portunity, or the inclination, to compare his writings with uiiilie, 
which would of itself be suflicient for my justification. But I 
invite Professor W (*iss himself th undertake such a comparison ; 
for, by his bold assertions of inconvenience, impropriety,'*'* &c, 
he betrays a want of acquaintance with my method in general, 
which I should imagine a person ought to have previously ac- 
quired, who intended to lay before the public so comprehensive 
a critical examination of it, as he has assumed the aj)pearance of 
doing. I am. Sir, your most obedient servant, 

Pkeueiiick Mohs. 

Fueyberg, ) 

Will January 1823. j 


Art. XK.— Account of ike Cavern and Natural Glacier (f the 
Rothorn^ called the Sckajloeh or Skceji>s Hole. By M. Du- 
FOUR, Lieutenant-Colonel of Eiigineens 



lV^’ING learned, during my abode at Thun, that a cavern 
btural ice-liouse, seldom visited even by the couiUry people, 
and consequently very little known, existed in the siile of a steej) 
and rugged mountain called Kothorn, at a, considerable distanc(,‘ 
from thence, I set out to vi.sit it, accom})anicd by several offi- 
cers, on Thursday September 5. 1822, tlie weather being re- 
markably fine, anti Pahrenheif.s thermometer from 73^ to 77'’. 

Wc went by water from Thun to Merlingcn, which occujned 
an hour and a lialf : here we engaged a guide to carry our pro- 
visions, as none could be had farther on; from thence wc were 
two hours in reacliiug a cottage, which is the liighest to be met 
with in ascending the Rothorn by the Wustenthal, or Deserted 
Valley. The road, cut out in some places in the edge of tlie beds 
of calcareous argil, which arc here almost vertical, is very ra- 
pid, but nevertheless quite practicable. The direction of the 
valley is from south-west to north-cast 

It is necessary to take several guides from the cottage, or at* 
least to provide oneVself with a sufficient quantity of flambeaux, ^ 
in order to be able to penetrate to the extremity of llic cavern, 


• Translated firom the Bibliothequa Uhivcracllc October 1822, vol. aai- IJ. 113. 
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which is called Schafloch or Sheep’s Hole, •because it affords an 
asylum to these aiiiirials from the burning heat of the sun, and 
wlten surprised by a storm. The^ mountaineers being only vi- 
sited by a few hunters, are satianed with a very trifling rcnni^ 
iieration : four or live small picTCs of money are to them a little 
treasure. * 

From the cottage to the cavern occupied us an hour, al- 
though in a direct line the distance seemed very short. The 
ascent i.s very steej) (from to 35^), and we were obliged to 
make use of our hands to £is.sist us in climbing, especially at a 
place where we passed over the summit of a rock, with a preci- 
])ice on each side. This had step, which some people would 
not dare to aUem])t, is not in reality dangerous, ii one jneserves 
their presence of mind, and is aeeompaiiied by a guide: it is 
short, and after having passed it, we fouiul our.sclves above the 
pine forest, and at the loot of' the per[)endicular rocks, round 
which we ascended for a (piarter of an hour, walking upon the 
steps formed by the strata. 

These rocks are calcareous, and of a deej) grey colour: they ate 
mixed with clay, are in l)eds, from eight to twelve inches thick, 
in the direction of the \ alley, and di[)ping from 15" to to- 
wards tlw* west. The strata are cut hy lissurcs perpendicular 
to them, and to llie general ])laiU‘ of t lie sio[K% so th/it they pre- 
sent externally the ajipearanee of a wall of tolerably regular 
rouble-work. The peaks of tlic inounlaiiis are crowned by a 
sandstone, containing a great many small ])articles of quartz, 
whicli seems to be placed there as a witness of the antient order 
of things. A great many fragments of tiiis rock are to bo 
found on the side of the mountain. 

I had not been able to provide myself with a barometer suffi- 
ciently portable, consequently I ctuild not ascertain the exact 
height of the grotto above the Lake of Thun ; but by comparing 
the height of the Fotijorn willi that of iKc surrounding moun- 
tain.s, I fixed it at nearly two-thirds of the Niesen; that is to 
say, at about 3700 feet (54*80 feet above the level of the sea). 
•It is covered by a mass of rocks of 1000 or 1500 feet in thick- 
► ij^oss, the numerous fissures of which permit the w^atcr to pass 
through, and fall drop by drop into the interior of the cavern. 
This water, cooled by jiassing ihrougli the strata ol air which 
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fill the fissures, and d’ssisting by its own evaporation to maintain 
a very low temperature, reaches the cavern, and, falling upon 
masses already congealed, covers them with new layers : thus 
considerable quantities of ice'l^c formed, which are only partly 
melted wdien a warmer air penetrates to the extremity of the 
grotto, which must be very rare indeed, if we may judge from 
wdiat we ourselves experienced. In fact, notwithstanding the 
great heat wc felt without, the thermometer, suspended at a foot 
from the ground, in different parts of the grotto, remained 
steady to 38^ Let us, however, proceed to the description of 
the Sliafloch, which would undoubtedly have been considered 
by the antients as one of the principal gates of Tartarus, had it 
been known to them. 

The opening is towards the east, opjx)sile to the magnificem 
summits of tlie Jungfrau, the Eiger, and some of the other high 
Alps : it is regular, of a semiclliptic form, the ground repre- 
senting the large diameter, the lengtli of which is fifty feet ; tlu^ 
height of the vault at the entrance is only twenty-five feet, but 
it immediately increases to Ibrty or fifty feet. We proceeded 
about fifty paces in the original direction from east to west: we 
afterwards turned to the south, descending amidst innumerable 
masses, which had detached themselves from the vault, and 
which render the way very dangerous, 11' care is not taken to 
light it well with flambeaux. It d(jc‘s net appear that these 
masses detacli themselves from the vault at inte'rvals. I rather 
think that these blocks are part of a stratum which has tumbled 
in a mass a great while ag(e Prudence demands, that, 

before advancing, the state of tlie vault should be asoeftained 
as nearly as possible, in order to avoid the danger which might 
be incurred by venturing under a rock which threatened to 
fall. 

We met with the first mass of ice where tlie external light 
only penetrates in vcly small quantity, and wliere, of course, it 
is impossible to attribute it to the snow whicli might be driven 
in by the opening, wdien the winter wind blows in that direction. 
After pnx'eeding a little farther, w^e found ice under foot, so. 
transpareijj|^|(^ we saw the rock througli it which it covcrQ^jl. 

pr^ilWif'd for ciglil or ten minutes to the south, till wc 
leached an iiicLncd plane ol ic(\ which, according to our guides^ 
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Imd until now arrested the curious. In fact, it required a consi* 
dcrablf!^ degree of courage to allow^ one’s-self to slip down this 
polished surface, even although the rock^was distinctly visible 
which was to stop us^ and the leap not very considerable. Bc- 
yohd it, the cavern turned to the ^ht, and descending below 
its former level, presented onl^a frightful darkness to those 
whose eyes endeavoured to peirctrale its depth. 

'J'he officers, however, would not be stopped : we therefore, 
up)ii the faith of our guides, made the leap with the best grace 
we could, and descended fron) rcK-k lo rock, till we reached a 
flat })art, covered w^ith a layer of the purest ice, and hung on 
the right and left with large masses or stalagmites of congealed 
water, the surface of wliicli ap[x?ars to undergo a slight evapo- 
ration. We heard at regular intervals the noise of the drops of 
water falling from the roof into the little reservoirs they had 
hollowed for themselves in the ict* below 

This liall, vast and horrible, but magnificent, terminates the 
natural ice-house, much moie remarkahle for its grandeur as a 
cavern, than for the (jnantily of ice it contains. It rc(|uired half* 
an hour to reach tlu* extremity of the cavern, because wc were 
slopped at every step, cither by the difficulty of the way, cm* the 
Mngidarily of the spectacle; but its real depth cannot be less 
than 10 minutes. Its general form is exactly that of a Z ; its 
dimension?, arc every where about 1®0 feet wide by 40 high, 
except at the external entrance, where it is not so high. TJie 
slope from the entnajce to the extremity is considerable; but it 
is at the second elbow especially that it Ms steepest, and that 
the inclined plane of ice already mentioned is situate. 

In coming out of the profound darkness in which we had 
been plunged for an hour, we found some difficulty in being 
able to support the light of the sun ; but our eyes soon became 
accustomed to its ])rightness, and the landscape, which presented 
to us a smiling verdure, the lim)>id vvaler of a beautiful lake and 
a serene sky, met at the horizon by the glittering summits of 
the Alps, seemed only tfic more enchanlifig. 

It is better to return by the same nvad, than to attempt lo 
follow a sort of path in the face of the rock which is on the right 
in coming out ol* the cavern : it finishes very soon, and leaves 
(iv’ou in ihc midj^t of rocks and forc.sts which it is impossible to 
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get out of williout great difficulty, and, I add, not without 
some danger. 

We very foollslily Vdowed ourselves to be tempted by a new 
path, and it was only niter a slip, and more than one tumble, 
that we succeeded, afUr fow^ or five hours of fatigue, in gettiing 
out from amongst the rocks, Vi order to descend to the village 
of Sigriswil, on the other side of the* mountain. From thence 
to the little village of (iriinlen, where the boat was waiting for us, 
IS only a short walk. We got into it, overcome with fatigue, and 
our clothes all torn ; but delighted at liaving overcome all the 
difficulties of this little e\podilion. 


Art. X. — Glcanhi^'s of N^atitral Hislorij^ ^ntherrd on the 
Count of Scotia })(1 during a votjagv In. 18^1. By tlie Rev. 
John Flkmimcj, D.D. DR.S.E. M.W.S. &c. * in a Letter 
to Professor Jam e sox. 

My Dear Sir, 

The sketch which I gave you last autninn, of some of the 
observations which I made in the course of t lie voyage, in which 
I accompanied Mr Stevenson in the Jlegent Yacht, during his 
annual inspection of the "Xorthern I/ight-houses, vas .so very 
short and imperfect, that 1 now willingly embrace tlic opportu- 
nity of complying with your wishes, in communicating the re- 
marks in a more extended form. It is but lately, indeed, that I 
have had it in my power to examine the specimens which I col- 
lected, or to arrange the few^ notes which I took of the more in- 
teresting appearances which presented thrmsclves. I must add, 
however, that the opportunities of landing at the different parts 
of the coast, though frecpicnt, did not permit of any extended 
inquiries. Desultory observations only were attainable. 

9,0th July. — l^hnbarked in the evening at Newhaven, and 
bore away for the moi^di of the F^irth of Forth. TJie weather 
was at this time fine, with the wind blfiwing slightly from the 
SW, In passing Inchkeith, however, the motion of the sea 
was observed to be irregular ; and by the time we reached the 
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Bell Rock on tliq, following morning, a considerable swell from 
ihe S1;J. prevailed. Having landed on the Bell Rock, and spent 
some time in surveying the arrangements^ of the light-house, a 
minute account of the details of which may shortly be expected 
from the pen of the able cngincer^^by whom they were fiJimed, 
a few minutes only could be sp^j/cxl for the pursuits of natural 
history on the roclv itself’ TVls last, in a mineralogical point of 
view, presents nothing of intcixist. It is a portion of the great 
bed of old red sandstone^ of wliich the rocl<y promontory called 
the Redhead, on the neighbouring coast ol' Angus, consists ; the 
characters of which I have given in considerable detail, in the 
second volume of the Memoirs of the Wernerian Natural His- 
tory Society. 

In the numerous j^ools of water left by the retiring tide, the Ap~ 
lysia depilans, an animal celebrated in the annals of superstition, 
occurs ill great abundance. The Doris arpVy Eolida papillosa^ 
and Corifnn glandulosa.^ were likewise common. TJiese four 
s})ecies, 1 may add, are plentifully distributed in the Isle of 
May. The of Muller (Zool. Uun. Ixxxix. 

Fig. 1. 2.), was likewise observed. 

Tlie bottom and sides of almost all the pools were densely 
clotlied witli the Fucus lycojiodioides of Turner, Historia Fu- 
corum, p. 21. tab. xii. It was here growing directly upon the 
rocks ; .and not, as in many other pUccs, parasitic on the stems 
of tlic larger fuci. This plant is the favourite residence of the 
smaller marine animals. A few tufts which were pulled up, yielded 
us the Helix mar^nrlta.^ and Turbo siria^us of ]\|ontagii, in great 
abundance ; together with Ohiscus marinus of Pennant (Ido- 
tea entomon var. of Latreille), and Idotca pclagica of Leach, 
(probably the Oniscus marinus of Linmeiis). Besides tliese, the 
two I’ollowing species of less fretpient occurrence presented them- 
selves. 

1. CvcLors cuELTi'Eu of MulleFs Fhitomostraca, p. 114. 
7\ab. xix. Fig. 1. 3. Tliis species differs s6 much from the 
Cyclops quadricornls^ the well known** type of’ the genus, as to 
render tlie institution of a new’ category necessary for its recep- 
tion, which may be termed Dactylops. It agrees, indeed, with 
the genus Calanas of Ur Leach (Supplement to the Encyclo- 
p^edia Britannica, article Annulosa), rejiresentco by the Cyclops 
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hyngkornis of Muller (Ent. p, 115. Tab. \\\. Fig. 7. 9.), in 
possessing only two tcntacula ; but it differs very remarl^ably in 
the pair of triartieula'xd cheliferous hands-, and the pair of un- 
gAiculated feet which Ibllow* 

2. 'PitoTo PEDATirt,. — Tl^s is the Gammarus pedatus of Mul- 
ler (Zool. Dan. Tab. ci. Fig X nnd the Cancer gamrmrus 
j)cdati(s of Montagu, (Lin. iVtns. vol. xi. p. 6. t. ll.M*. 6). 
The four minute ap})endieulte aC the extremity oi‘ the j)osterior 
end, which are figured by Muller, but which Montagu was un- 
able to detect in hi?» spcciineiis, were readily distinguishable in 
the one which occurred here. 

The genus Proh) was instituted by Dr Leach in the article 
Annulosa, already rel erred to. It has been adopted by M. 
Latreille, in the Regne Animal"’ of‘ M. Cuvier, vol. iii. p. 
with the following character : Ont dix pieds, disposes dans 
unc serie continue, dej)uis la tete jusquau quatrieme anneau in- 
clusivenient.” It is true that there aie only ten feet, if we ex- 
clude the two pairs belonging to the fii st and last segments of 
the body ; but if these be included, the number of feet should 
be stated at fourteen. This precision in enumerating the feet 
becomes the more necessary, since Latreille has added another 
genus, termed Lcptomcra^ to the family CArRELLAi>;K, which, 
in the character assigned to it, Ont quatorze pieds, disposes 
dans unc serie continue, depuis la tete jusqu’a rextremitie [ws- 
tcrieure du corps,” (Ib. p. 51.), would appear to differ on- 
ly in having four additional 1‘eet. But thei SqiitUa venirkom 
of Muller (Zool. Dani tab. 56.), referred to as the type of the 
genus Leptomera, possesses the same number of feet as the 
Gaminarus pedalm of the same autlior, referred to as the type 
Oi tlie genus Proto. The feet of the first and last segments of 
the lK)dy, however, have been enunuTated by Latreille, in th(‘ 
character of his genus Leptoniera, while they have been excluded 
from the character of the genus Proto. The two genera, in con- 
sequence of this ’^management, seem to differ in a character in 
which they agree. M. -Lamarck, aware of this agreement, in- 
cluded lx)th under one genus, to which, iiowever, he gave, un- 
necessarily, a range of character “ dix ou c[uaU)rze pattes” 
(Aiiimaux sans Verlcbres, v. p. 172.), and improperly gave the 
preference to the generic name Leptomcra. devised by hi.s coun- 
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tryntai)^ instead df employing the term ol‘ our English naturalist, 
which, Jiad been first established. There is, however, no neces- 
sity for the extinction of either genus, there are characters 
peculiar to each of the species which have been regarded as 
ty[)es, overlooked by. both Latrciljr*.and Lamarck. In the'Lep- 
tomera, the tarsi of the second/^pair of feet only are furnished 
with'^a moveable claw ; while /in Proto, all the feet arc ungui- 
culaied. In the latter genus, Ae second, third, and fourth pairs 
of feet have appendages at the base, whicli are wanting in Lc[)- 
tomera. We are not aware that the Leptorriera ventricOsa has 
ever been detected on the llritish shores. 

^In the Caprella, the other genus of tlie family lo which Proto 
and Leptomera belong, there is only one species which has bcerj 
distinctly ascertained as an inhabitant of our seas, viz. Cancer 
PJuisma of Montagu (Lin. Trans, vii. p. 66. Tab. vi. Fig. 3.), 
which he observed on the south coast of Devonshire. In 1817 
I found it at the Isle of May. It is subject to considerable va- 
rialion in tlie number and position of the spines, and the hairi 
ness of the different parts, in the examj)le now before us, the 
claw and last joint of the first pair of feel were deeply serrated. 
It is probable that the Caprella Poinanilt^ and acanthi f era (>f‘ 
Dr Leach (Edin, Encyclofia^diii, vol. vii. p. 404.), are merely 
varieties of this species. In the bottom of a pool I observed tlie 
beautiful Planaria atomata of Muller (Zool. Dan. xxxii. 
Fig. 3, 4.), a species wdiicli I had previously noticed in Au- 
gust 1814 at Abcrbrothick, on the ncighlxmring cemt. This 
species, together \vith Planaria iremcllaris of Muller (Zool. 
Dan. Tab. xxxii. Fig. 1- 2.), and P. vHtata of Montagu (Lin. 
Trans, xi. p. 25. Tab. v. Fig. 3.), f orm a curious group of ma- 
rine Planarhe, distinguished by their shajie, and the number 
and position of the eyes. 

Having returned from the Bell Rock to the vessel, the courst' 
of which was now directed to Aberdeen Bay, w hich was reached 
in the evening, I devoted some time to the examination of the 
molluscous cargo which I had broughi. on board. While ob- 
serving the motions of some of the animals in a glass of sea- 
water, a medusa presented itself belonging to the genus Gery- 
onia of Peron and Li'sucur. The body was diaphanous, round 
at the margin, subconicul, blunt at the summit, and slightly aeu~ 
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minated. The central moiitli was irumpet-sliap^'d, and ;diortly pe- 
dunculated. The ciiTuniference of the body was furnishtKl wltli 
eight similar tciitaculS, t‘(]ual to its diameter. As it differs from 
Geryonia dincnui and j^^ohoscidalisy the only known species, I 
have named it G. ociona. ^ 

Daring the fore part of nigloythere was little or no wind ; but 
early on the morning of the the wind began to blow**^from 
the SE. with rain, and continuell during tlio wliole day a stiff 
breeze, which, after >ve liad touched at Frasersburgh, carried 
us on tlie morning ol the 28d into Bressay Sound, Zetland. 1 
mention the occurrence of tliis breeze from the SE., in conse- 
quence of its a])])roach having been announced to us on the eve- 
ning of the 20lh, in tlic Firth of Fortli, on tlie forenoon of the 
21st at the Bell Rock, and as indicating a condition in the Na- 
tural History of winds, well knowuj to sailors, but wiiich has 
hitherto been in a great measure overlooked by tlie meteorolo- 
gist. 

On the 27th sailed from Bressay Sound for Sumburgh 
Head, where a light-house has been reciMitly erected. In the 
boats from the distant cod-flsliing, several of the rarer di-cp-sea 
vermes were observed, none of wliich, however, were new' to us 
as Zctlandic productions, except ihc Oymoth-oa a strum. In tlj(.* 
immediate neighbourhood of the boats, when the fish had Ik'cii 
cleaned^ tlic contents of tlidr stomachs were lying on the beach. 
These consisted almost exclusively of the Astcrias aculcata of 
Miillcr (Z(X)1. Dan. Tab. xeix.), sparingiy iutermixed with tlie 
Astcrias fragUis of the same author. The i'rst of these .species, 
A, aculeata^ I had an oj)p()rtunity of adding to the British 
Fauna in 1809, having procured it by dndging in Bressay 
Sound. It is probably confined to the sliores of Scotland ; at 
least it was regarded as a new British species by Col. Montagu, 
to whom I sent speciineiLs in 1810, and who liad paid particular 
attention to the tj*ibc Stcllerida^. I have likewise found it at 
Kirkcaldy in the Frith of Forth, and at St Andrews’s. The other 
species, Astcrias fnigills, wdiich is sulqect to some variation 
of colour, but esj)ecially of form, dependingon its state of reple- 
tion, has been multiplied by IVnnant, from tlie imperfect repre- 
sentations of Borlase, chiefly into the Ibllow iug species : A, sphcc- 
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rulaia,, pentaphMia varia^ aculcata^ hastata^ fissa and nigra. 
(Brit.jZool. vol. Iv. p. 64.) 

The Brachyrhinus clav/pes of Latrelile (Curculio niger of 
Marsliam), was Iiere observed on the sand-hills in considerable 
abundance. - 

Taking our leave of Zetland, we reached tlie Start-point in 
Sanda, Orkney, on the rnorpvlig of the 28th. Upon landing, I 
hastened to the small lake in’* the neiglibourhood of the light- 
house, where, tliirteen years before, I Iiad observed the Lohlpes 
hypcrhoreus or Red Phalarope. Tlic lake was now, however, 
dried up ; and deep rents in its massy bed indicated the extreme 
drought of the season. In the evening we came to anchor in 
Kirkwall Ray. 

In visiting a small collection of tlie birds of Orkney, in tlie 
possession of Mr Jaines Scartli, the s])ecinions of the red- 
throat, etl and black-throated divers constituted the most inte- 
i\>siing objects. Mr Scarth assured mo that they were shot in 
Widewall Ray, South Ilonaldsliay, in the month of February 
preceding, swimming in company, while no other birds of the 
same kind were to b*e seen in the bay. This occurrence appears 
to give considerable support to ihe opinion that these two birds 
belong to one species, cspcciallv when viewed in connection with 
an observation whicli I made in 1808. Arriving unobserved at 
the margin of a small lake, in unfrequented muirs to the 
north of Ronas Hill, in Zetland, I perceived a r^d-tliroated and 
black-throated div^er swimming in company, and having under 
their charge a ycning bird. They instfintly shewed symptoms 
of anxiety. Upon firing, the young bird was killed, and the 
red-throated diver was so much w'ouruled as to prevent its flight. 
T^he black-tliroated diver suddenly j)lunged \indcr water, came 
to the surface again at a little distance, and took flight, having 
escaped unhurt. I could, however, distinctly perceive the black- 
throat, as indeed I liad done at the first. I now exerted myself 
to secure the wounded bird, in which I siu'cceded, after several 
ineffectual efforts, the bird alw^ays divfng, and avoiding the shot. 
This bird proved, on dissection, to be a female, and I inferred 
that tlic black-throated bird which escapc'd was the male. 
Having stated the conclusion to wliich 1 was thus led, in a letter 
to Mr Montagu, lie published an extract therefrom in the Sup- 
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pleitticiU to his Ornithological Dictionary (Exdtcr, 181B), article 
Diver — Red-throated, with the following remarks: Expe- 

rience has shewn that some birds vary in plumage so much, a! 
different seasons, tliat species have been continually multij)licd 
from tins circumstance alon«, but, in this instance, we are still 
inciined to believe these birds^ arc really distinct. The black- 
throated diver has boc‘n describee^ by most naturalists as a dis- 
tinct species, and :i[)pears to hjlve been ])articularly noticed as 
an inhabitant of the arctic regions, where they breed, and after- 
Avards retire. It must, however, be admitted, that the black- 
throated (liver is extrcnielv rare on the coast of Britain; a cir- 
cmiistance that must favour tlie opinion, that the blacl; on the 
throat may vanlsli after the breeding season, and be substituted 
l)y l!ie ferruginous fealliers wliich eharactcrise the red-throalcd 
species. But it niii>t also be remembered that this is not the 
only distinguishing mark, for il‘ we attend to the descriptions of' 
the two birds, there is a niaUTial difference in other parts of the 
p!um;ig(\ It may, however, be urged, that these are as likc'ly 
to change with the scisoii as the Icatliers on the tlii'oal. Wt‘ 
have given these hints in* the result of‘ tlu' observations of a eoi- 
vect naturalist, in (irder to stimulate those who may have the 
means of elearly aseertainmg the liict not to lose the opportunity. 
One of the princijial (dfjccls ()<‘ iiujuiry appears to be this: has 
the black throated diver Ixt'ii observed in winter Great con- 
fusion, indeed, prevails in the eharacters of the s[)ecics of the 
rc.stricted genus CoLYMiurs, which the more recent writers on 
oniitholc^gy have failed fi) remove. M. Cuvier, in his Regnc 
Animal,” i. p. 508., unites under one species— Le grand 
I’longion,” the Ci)hpiihv,s f*htdalhs^ areikus^ and hrmter; and 
under another, ‘‘ Le petit Plongioii,” the Cdymhts septentrio- 
iialls and stcllatus. M. Tcmininck, in his very valuable Ma- 
nuel dOrnithologio,” (Paris, 1820), ii. p. 910., agrees with 
Cuvier, in adding the C. immer to glacialis^ and C. stcllaius to 
scptcntrwivalis^ but he preserves the C. arcticus as a distinct 
species. It is ])rol)able,’ however, that while C. glacialis in- 
cludes the immer a.s the young, and C. arcticus includes the 
srpfcntrionalls as the female, the C. stcllatus is entitled to rank 
a separate species, Tlif’ superior strength of the bill, it> 
]ic»in-col<)ui\ and the diortncss of its lower niaudiblc, sufficient ly 
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(Ustinguisli it Irom tlie latter, while the /ibscnce of the sharp 
dorsal ridge on the middle of the upper mandible, immediately 
above the nostrils, indicate it to be different from the fornner. 

By means of a grapple, some^’fuci, with adhering animals, 
werej> procured from the bottom of the bay. The Millepora 
polymorpha appeared in such" ajbundance, as to warrant the con- 
clusion, that it might be advantageously employed for the pur- 
poses of agriculture and. building, especially as limestone in 
Orkney is scarce, and generally of bad quality, some of it con- 
tr/ining 20, and even 30 jxt cent, of impurities. 

One example of the Astcrias nigra of Muller (Zoologia Da- 
nica, tab. xciii. f. ], 2, 3.), was procured, making another addi- 
tion to the British Asteriadfc from the Northern Seas. 

The following animals of the I^inncan genus Ascidia likewise 
occurred : — 1. Clavelina (Savigny) Icpadiformis^ (Zool. Dan. 
tab, Ixxix., f 5.). This was first recorded as British, in conse- 
quence of specimens Ix^ing sent by Dr Leach to M. Savignv, 
and noticed in the Memoircs sur les Ascidics"" (Paris, 181(5), 
p. 237. 2, Cioua Intcstinalis^ tln^ Asciilia corrugata ui‘ Muller 
(Z(K)l. Dan. Ixxix., f, 3, 4.), which I had observed many years 
before as a common Zctlandic production. 3. Pandoola con- 
vhilcga^ (Zixil. Dan. tab. xxxiv., f 4, 5, G.). It was, as usual, 
much infested with the Modiolus discors. 

The BotryUns Schlosscri was likewise abundarjt, covering the 
roots and stems of the larger fuci, and, ,likc the preceding, in- 
closing numerous spv'cimens of tlie Modiolus discors. • 

Not a few examples of the Aplysia depilans were brought up, 
and along with these a solitary specimen of the A. punctata of 
Cuvier. It was a young one, not exceeding an inch in length 
On the Devonsliire coast, as I have been informed by Montagu, 
it is found so large as to fill a moderate sized tea-cup.'” The 
white sjxits, by which this kind is characterised (for the condi- 
tion of the branchial lid is the same as in A. depilans), arc far 
from sufficient to justify its claim to rank as a distinct species, 
especially as the common kind is subject to considerable variation 
of colour. It is singular, however, that, while numerous ex- 
amples of the latter have occurred to us on different parts of the 
coast, this is the first time we have met with the one having 
white spots. 
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Leaving Kirkwall Bay, we reached the Pentland Skerries in 
the foremx)!! of the 1st nf August, and came to anchor in the 
Bay Wick in the evening. At this place, very extensive itn- 
provements have been ctfectc^ in connection with the Herring 
Fisheries. The south side of the bay has recently been 4 >rna- 
mented with a new town of handsome houses. The neighbour- 
ing fields, at this time, exhibited crops much more luxuriant 
than any which we witnessed in the course of the seasem. This 
fertility of the soil (naturally poor, being a mixture of peat and 
sjind, resting on sandstone), has been produced by tlie applica- 
tion of a compost^ formed from fisli-garbage, the rcluse of* the 
herring-carers, with peat- moss or soil. Ground which we wit- 
nessed, in the year 1810, producing only stunted heath, with 
many bare patches sup}K)rting a few dwarfish plants of the 
Primula farinosa^ or the more humble Bcvomyccs roscus^ now 
supported crops of oats, \\hich, even in spite of the dry season, 
were of the freshest colour. The garbage, hcwc'vcr, at that pt'- 
riod, was in a great measure neglected. We mention this 
change, which has been jwoduced at Wick by tlie application 
of this efficient manure, for the purpose <d‘ exciting the proprie- 
tors and farmers in Zetland, Orkney and the Hebrides, to avail 
themselves of a source of fertilising manure, which they have 
too long inconsiderately overlooked. Indeed, at all the stations 
where fish arc'cured, materials for the formation ol‘a jiroductive 
compost may be procured in plenty. At Sinnburgh we saw' a 
(|uantity cf garbage left to be washed away with the tide, which, 
with proper management, might have served to fertilise an acre 
of ground. 

In going into Thurso Bay, on the morning of the Sd, a Me- 
dusa, probably belonging to the genus Eulimena of Peron, aji- 
peared to be almndant. It was transparent, about half an inch 
in breadth, by aliout one inch in length. The extremity at the 
mouth was truncated, the opposite one rounded. Eight mi- 
nutely ciliated ribs proceeded from the crown to the disk of tlie 
mouth. This disk w^as smooth, having the mouth in the form 
of a narrow transverse slit, leading info an apparently simple 
cavity in the interior. When active, the cilia; of the ribs were 
constantly in motion, and the body frequently assumed the form 
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of a quadrangular prism ; hence, if it he an undescribed species^ 
which it probably is, it may be denominated E. qnadrangularis. 

On tile 4th we left Stromiiess, which we had reached the pre- 
ceding evening, for the purpose of Visiting the curious sandstone 
rocks ^at Ycstiiaby, near to Skaib The strata have an inconsi- 
derable dip, and consist of th^i slaty sandstone, abounding with 
argillaceous and ferruginous matter, with minute scales of mica. 
The uppermost layer (or even layers), when exposed to the ac- 
tion of the ntmosjiliere, aided (X*casionally by the spray of the 
sea, becomes divid(*d into numerous talnilar pieces, by means of 
vertical rents, and exhibits the appearance of Mosaic work. 
These tables are angular, but differ in the number and relation 
of their angles, although they sometimes exhibit regular geome- 
trical forms. Upon the layer being thus divided, decomposi- 
tion speedily takes jilacc. It proceeds from the sides towards 
the middle, and as the decomposed matter is washed ofl', the 
table exhibits a dejirt sst'd border, marking the extent of the de- 
cay, having the middle raised, and consisting of fresh matter. 
In some cases tlu‘re is a well marked groove separating tlie two 
})ortions. In both species there are prominent irregular pieces 
of the rock, which seem little liable to decomposition. In the 
sandstone in the neighbourhood, there are a fbw inconsiderable 
beds of thin slaty limeslome, much iuiprtguated with bitumen 
and ])y rites. 

While ag-ain enterinq; the Pentland b'irlh, and at the mouth 
of Loiighope, a w^nde remained a considerable time in the 
neighboiirli<M)d of the vessel. It came to the surface several 
times, at a short distance, and enabled us, l)y perceiving the fin 
upon its back, its plaited breast, and pointed liead, to identify 
it as the Balcnoptei^a 7vsfrata. 

{To he continued.) 


ArTa XI. — On the order if the Appearance and Progress (f 
the Avreyra Borealis. I$y the Reverend James Farquhar- 
soN, Alford. (Communicated by the Author.) 

- The Aurora Borealis is very frequently visible in Aberdecn- 
shire. 1 have had opportunities for observing it a very great 
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nuuiher oi’ times ; and have reiriarked a certain order in ^its ap- 
ptniranec and progress, which it is the t)bject of this paper to de- 
.scril)CA The subject acquires iulerest from its evident connec- 
tion with the new science of^ectro-magnetism. 

In this latitude (about 57*" N.), the aurora borealj^s, on 

those nights when it is visible, geA|v"i*itlly first shows itself after 
dark, like a bright but circumscribed twilight, on the visible 
horizon the centre of which is exactly on the northern point 
of the magnetic meridian. So long as die bright space con- 
tinues low, its light resembles nearly the pale blue-white light 
of the real twilight, but varies momentarily in intensity, by inV 
vx'ssant and undefined fits of gleaming and obscuration. 

By degrees the meteor enlarges itsel(‘, rising higher, and ex- 
tending more from east to west on the horizon. The play of 
the fitful gleaming light becomes gradually better defined, and 
the whole luminous space presents the appeiu’ance of pencils or 
bundles of rays, pointing upwards, and, when viewed in narrow 
eoniparlments, maintaining a jiarallelism among themselves, simi- 
lar to that exhibited by the rays of the sun, when he shines 
through broken clouds, athwart a hazy atmosphere. The rays, 
which are on the magnetic meridian, are parallel to that line, 
pointing exactly to the zenith ; and those which are consider- 
ably to the eastward or westward of that meridian, are directed 
fo the zenith,. or to a point which appears within the limits of 
l<r to the southward of it. 

The bluish-white light changes inloabeautifhl pale green, which, 
when tlic meteor rises quite alMivc the horizon, as will he afterwards 
described, Ix'conies tinged at the lower extremity of the pencils 
of rays, with blue and violet, and at their upper extremity with 
yellow and orang<\ The rays are very various in their intensity 
of light, a.s compared with one another; their higher and lower 
portions also frei^iicntly difler from each other in that respect ; 
and the whole appearance of each ray varies incessantly. It now 
breaks of, and disap|x?ars for a considerable space at its higher or 
lower extremity, and then immediately becomes again luminous 


• The observations have been made in a valley, surrounded on all sides by 
bills from 500 to 1000 feet hi^b, and from two to five miles distant from the place < 
of iilV'Crvaiion. 
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to its former extent ; now runs from cast to west, or from west to 
\east, through 6° or 10^ or 12°, during the space of a second or two 
of time, preserving correctly its parallelism with other rays, which 
it approaches or passes in its j)rogress, then remains station- 
ary for a second or two, undergoing varies changes of vividness ; 
and afterwards disappears instantaneously, to have its place 
supplied by another ray, cr^al'ed as rapidly as its predecessor 
was annihilated. 

This magnificent and beautiful light gradually extends itself 
towards the st)uth, and at length separates itself from the north- 
ern horizon, at the point of the magnetic meridan, and forms a flat 
luminous arch in the northern part of the heavens. The arch still 
gQfis on to^nake progress towards the south ; its convex or upper 
side approaching the zenith, and its concave or lower side becoming 
more widely separated from the horizon. When it reaches an 
elevation of about 45'", it presents the appearance of a broad 
zone, occupying, from north to south, the space of from 25* to 35'^ 
in breadth, at its vertex ; and having its eastern and western ex- 
tremities resting on the visible horizoiv; and at this stage of its 
progress the eastern extremity is near the NE. point of the com- 
pass, and the western extremity a little to tlie north of west. 
At its extremities the zone is uarrowei* than at its vertex ; and 
when I speak of its being from 25° tp 35'= wide there, it is not 
meant that its northern or souihern boundaries are correctly de- 
fined, but only that^the pencils of rays, when most elongated, do 
not extend beyf)nd that space. As the ray&.shorten and lengthen, 
and flit and change j)iaces incessantly, the boundaries of tlie lumi- 
nous s])ace arc very much indented and irregular, both towards 
the north and towards the soutJj. 

The illuminated zone in its progress southward preserves a 
parallelism with its earlier position.s ; and, after passing the eleva- 
tion of 46°, at its vertex, begins to undergo a remarkable change 
in its appearance. The pencils of shifting aftd varying rays, 
which, till then, occupied, in the directioijof their length, a space 
of from 25° to 35°, become gradually more and more shortened, 
as the zotie approaches the zenith, and the limits of the indentfu 
tion and irregularity of ihe soutliern and northern boundaries of 
the luminous space become less. The belt of light becomes 
vor. \ lu, xo. 16. Arini- 1823. ^ u 




gradually more compact, and its vividness greater. The j^encils 
of rays upon the magnetic meridian, still continue directed to- 
wards the zenith, and those considerably to the eastward or 
westward of that line are gyiU directed either to the zenith, ,or 
to a point a little soutliward of it ; and, therefore', changes gra- 
dually the angle wliich they make with the zone. At tlie^samc 
time, both tlie eastern and westeerf extremities of the arch gene- 
rally becomes gradually elevated above the visible horizon ; a 
circimistanee whi(‘h frctjucntly takes j)Iace, with regard to one 
or both of them, at an earlier stage of the progress southward. 

At length the luminous zone reaches the zenith, and coincides 
in its whole extent, from cast to west, with the Prime Vertical, V> 
the magnetic meridian ; and tlic changes descTibcd in the la^ t 
paragrajih having gone on continuously, it now presents an aj)- 
])earancc which deserves a particular description. It is very 
narrow', in comparison with w hat it was when in the earlier stages 
of its progress, not exceeding in breadth from north to south 
more than iP or 4 /\ or at tlie most in its widest parts S'". It has 
its boundaries better defined both to the south and north ; for it 
now' vanislies off entirely from its compactest central light, with- 
in the limits of 1'. The intensity of the liglit is now greatly in- 
creased, and, near the zenith, tlie liglit no longer shews parallel 
rays, hut exhibits a nelndous or mottled appearance, varying 
incessantly in intensity, l)y tremulous flickerings, in undefined 
small patches. Towards the east and wT^t of the zenith, the light 
assumes a mixed character, partjiking of the nebulous ajipear- 
aiice, and of the appearance of parallel rays ; the latter gradually 
prevailing in proportion to tlie distance from the zenith, and be- 
coming perfect towards the extremities of the zone ; and as the 
rays still point towards tlie zenitli, or a little soutliAvard of it, 
they arc now parallel, or nearly so, to the line of llic zone. At 
this period both extremities arc generally elevated above the 
liorizon, Sianetiines i25®or sometimes more. Sometimes one 
of tliern is very little elevated, not more perhaps than 5 "" or 1(P, 
and the otfier extends very little beyond the zenith, for in this 
respect tlie zone is (‘xcecdingly various. 

The luminous space still continues to move southwards, pre- 
serving its parallelism with its earlier jiosilioiis ; and, after it has 
reached 5 or IfP to tlic soffilhward of the zenith, it begins to 
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enlarge in width, by a change exactly tlie reverse of that by 
which it had become narrower in its progress towards that point. 
The light near the vertex of* the arch again assumes the appear- 
ance of pencils of rays, parallel to the magnetic ineridiart ; and 
the rays near its eastern and western extremities no longer main- 
tain their parallelism with the line of the zone, but again form 
an angle with it, which gradually increases as the zone gets 
farther south ; for they still direct tliemselves tow ards the 
zenith, or a point within the limits of 10^ to the southward of 
it. I'his enlargement and gradual change of appearance of the 
luminous space have always gone on continuously, so long as it 
lias been visible in its progress toAvards the south. But in the 
(j»bservati 9 ns which I have yet made, the meteor never reached 
above or 30" to the southward of the zenith ; having become 
gradually indistinct, and Iniving vanished entirely before pass- 
ing that limit. I have, indeed, seen the meteor near the south- 
ern horizon ; but it is of extremely rare occurrence in that 
quarter ; and I cannot say whether, in any case of tliat desciip- 
tion, it had travelled from the north ; never having observed any 
of them sufficiently early, to be able to determine that point. I 
can only say that the bundles of rays arc vertical, or nearly so, 
in the south, as tfiey are in the north. 

Such is the order of appearances presented by the aurora 
borealis, when it has been obsen ed uiurcr the most favourable 
circumstances. It is very seldom, however, that all the succes- 
sive phenomena now described have been observed continuously 
on the same evening ; but those observed at any one 'particular 
time, have always been entirely consistent with the above descrip- 
tion ; and I shall now enter a little into a detail of the varieties 
which present themselves. 

It very frequently happens that the twilight appearance on 
the northern horizon is all that is visible ; and the phenomenon 
begins and ends with that. In this case, the meteor is seldom 
of long continuance ; but, during the time that it lasts, the lu- 
minous space gradually enlarges itself towards the south. It 
then gradually disappears, frequently, to be succeeded by an- 
other, appearing low on the horizon, to enlarge, and afterwards 
disappear, as iU predecessor had done. 

It happens also very frequently that the meteor, even w hen 

II 2 
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it makes more progress towards the south, becomes gradually 
extinct, long before it reaches the zenith, for it is liable to a to- 
tal extinction in every stage of its advancement ; but while it 
does edntinue, it follows the order above described, presenting 
the longest pencils of rays^when at or below 45° of elevation, 
and more dense, compact and shorter ones, when nearer., the 
zenith. r ^ 

It also very frequently happens, that the meteor is suddenly 
formed high above the horizon, at first by feeble detached rays, 
becoming quickly more compact and luminous. But, in what- 
ever stage it first begins, the succeeding relative progress is the 
same as above described. It was chiefly those meteors which'v) 
were first formed above the horizon, that were obsi*rv(,d to pas^ 
over the zenith. Those formed farther northward, gerieially 
disappeared before reaching that point. 

There is another modification of these appearances, and that 
is, w^hen the whole meteor is either entirely to the eastward or 
westward of the magnetic meridian ; and tliis is of not unfrequent 
occurrence. In this case, the appearance and {)rogTess of the 
whole exactly agree with those of correspondijig portions of the 
above described zone, which is formed w hen the meteor extends 
across the magnetic meridian. The extremity of the luiuinous 
space, which is nearest to the magnetic meridian, becomes first 
elevated above the hoiizon ; the pencils of rays arc directed lon- 
gitudinally towards the zenith, or a point a little to the south of 
it ; and the meteor moves gradually towards the south, contract- 
ing gradually, in its lateral dimensions, till it reaches the prime 
vertical to the magnetic meridian, where it assumes the appear- 
ance of a vertical column of brilliant light, 3” or 4° in diameter, 
composed of pencils of rays parallel with itself. After passing the 
prime vertical to the magnetic meridian, or from 5" or 10° to the 
southward of it, the meteor begins to enlarge gradually in width, 
in an order the reverse of that in which it had become narrowed. 

Some other apparent irregularities have been at times ob- 
served. Thus, the pencils of rays have sometimes been seen 
separated into detached gnnips, but each grou}) has been con- 
sistent in its appearance and position wilii those of the other 
groups ; so that, bad the spaces betw^cen them been filled up, 
a mnpleffe zone, such as above described, would have been 
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formed. A detachment into separate ^oups sometimes takes 
place immediately previous to the disappearance of the meteor ; 
but sometimes, also, it is not immediately followed by di&. 
appearance, but the zone becomes 'again complete, or nearly so, 
at a farther stage of its progress southward 

But no anomalies have at( any time been observed ; nothing 
that is inconsistent with the described order of the phenomena. 
Thus, in whatever part of the heavens the pencils of rays have 
made their appearance, they have never been seen not directed 
to the zenith, or a point a little southward of it; the zones of 
, light have never been seen moving northward, or quite station- 
ary ; con]j)aratively short pencils of rays may be mingled occa- 
sjo^ally "'^'ith long ones, at or under 45° elevation, on account of 
their frequently breaking short, but no long pencils of rays have 
been observed near the zenith ; and at the zenith no parallel 
rays have at any time been seen, but only the narrow belt of 
nebulous light. 

It is quite evident, that the only conditions that can expkiin 
and reconcile all these appearances, arc, that the pencils of rays 
of the aurora borealis are vertical, or nearly so, and form a deep 
fringe, which stretches a great way from east to west, at right 
angles to the magnetic meridian, but which is of no great thick- 
ness ffom north to south ; and that \he fringe moves southward, 
preserving its direction at right angles to the magnetic meri- 
dian. 

In regard to the velocity w ith which tlie meteor moves towards 
the south, that is exceedingly various. It was once seen to pass 
in the space of half an hour from 45° N. of the zenith, where it 
was first observed, to 30° S. of that point, where it became 
extinct. Its light, in that instance, was uncommonly vivid. 
At other times the meteor has been seen to move comparatively 
so slowly, that its motion could only be discovered by an obser- 
vation continued for some considerable time. Its light in these 
cases was faint ; so that the intensity' of the light appears con- 
nected with the rapidity of the progress southward. 

The meteor occurs when the atmosphere is quite clear, as 
well as when it is partially obscured by clouds ; and, even when 
a compact fleece of clouds covers the whole heavens, its exist- 
ence in the higher regions is frecpicnlly ascertained by the re- 
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flection of its peculiar fitful light. It precedes or accompanies 
westerly or south-easterlv gales. 

A cjjestion arises concerning the height of the aurora borea- 
lis above the surface of the tarth. To that question I can give 
only a conjectural answer, arising out of one singular phenome- 
non whicli I had occasion to obseiw)? last, winter. 

During the continuance of a pleasant south-westerly gale, of 
mild temperature, the atmosphere, which had been cloudy 
through the day, became quite clear about sunset ; and, after 
dark, a pale aurora borealis appeared in the north, Avliich I was 
observing at short intervals. Its lower or north edge had bo-, 
come elevated about 20"' above tlic visible horizon at tl^e magne- 
tic meridian, when a solitary cloud appeared under 
point, making its way rapidly from the west. It soon became 
evident that the meteor was alfected by this cloud in a very re- 
markable manner. The lower extremity of the jxmcils of rays 
of tlie aurora borealis, appeared in (‘ontact with the uj)por part 
of the cloud, and the light of those pencils of rays directly ovei* 
the cloud became very vivid, in conqmrison witli those which 
the cloud had not yet reached At the same time, the upper 
edges of the cloud itself became jdiosphorescent, exhibiting a 
denser and winter liglit than could have been occasioned by any 
reflection of tlie greenish rays above it ; while behind,' in the 
space which the cloud had passed thnnigh, the aurora borealis 
became quite extinct. These singular apj)earan^*cs accompanied 
the cloudy, while it passed 1mm about NNW. to NNE ; when 
the aurora borealis, having aj)parently ])asscd to the soutliward 
of the cloud's path, was no longer affected by it ; and the eastern 
portion of it continued visible for a considerable time ; whereas 
the part which had been influenced by the cloud no more ap- 
peared. 

From this instance, it would seem that the region of the au- 
rora borealis is above, and immediately contiguous to that in 
which thq clouds are forming, at the time of its appearance. 

It would seem, also, from the above detail, that this latitude 
is near the extreme limits of the ordinary extension of the me- 
teor towards the south. 

Frhruarjj 3. 1823. 
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Art. *XII . — Journal of a Tour to the Coast the Adriatic 
Sea, and to the Mountain's of Carnwla, Carrnthia, Tyrol, 
Salt^burff, and Bohemia, undertaken chief y 7c\th a fiew to 
the Botany and Enfnniolo^y of V^osc countries. By Dr Da^ 
vjD Henjiy lIorPE and Dr IIeniiv HouxsCJincn. (Coiui- 
I) Lied from page 149 ) j 

Hundsherg, Feb. 27. — We liavc spent the greater part 
of tlie day in this city (Trieste), in order to take a view ol 
its splendours, altliougli but buperficially, and to see the Carni- 
val. We are disposed to consider, without any reference to its 
-'natural productions, that Trieste itself is well worth being vi- 
‘ ^ted byj.trangers. A sea-port, particularly an Italian one, pos- 
sessesTiiany attractions above inland towns. The beauty and 
riclies of its valuable goods, which are every wliere exposed to 
public sale in the shops ; the market, with its variety of articles, 
especially its Italian fruits, amongst which oranges and lemons 
are seen in all directions, piled in heaps like pyramids ; the 
number of girls, offering the loveliest bouquets of Howers for a 
mere trifle ; and, lastly, the crowds of peojile, among whom are 
seen individuals of all nations, distinguished by their physiogno- 
my, no less than by their dress, are some of the first peculiari- 
ties lluit attract the notice of a straijgcr. The Carnival was, to 
us, quite a novel siglit ; more than a hundred carriages were, 
for hours, driving in a compact body throug’fi the principal 
streets of the city, to the Corso, 

AVhen, again, you takea^iewof the ocean, AVhich daily 
wafts intellieeiice from the most distant countries, which affords 
.sucli a delightful opportunity for visiting foreign dimes, which 
siqiplies the table with tlie l arest and most delicate fish, and 
brings the richest wines from other countries, it may easily be 
supposed, that every one Iu‘re can have Ills wishes abundantly 
gratified, be his condition in life what it may. But, on the 
other hand, when we come to inspect^ more closely the real state 
of things, we shall find that it is not all gold that glitters C 
and that, in many respects, it is happier to dwell in our cold 
northern Germany than Iierc. AVc will, however, spare our 
criticisms, as we come no! to spy out ihi^^nakedness ot the land, 
but to search for the productions which nature hither yields.'” 
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Hundsberg^ March 1. — Before we started from Gefrecs, we 
thought with pleasure on the observations of Schwaegnehen, ^ 
concerning the delightful spring of Trieste ; and we then re- 
solved 'that our first botanical excursion from that city should 
take place on the 1st day of^March. In pursuance of this plan, 
we agreed to visit to-day the country of Contobello, in order 
to gather the Euphorbia C/iameifiA*/ which we have already men- , 
tinned as being so enthusiastically described by Baron von Wul- 
fcn. We had the additional inducement of believing that our 
friend Funck would, mentally, accompany us in this expedition. 

At eight o'clock in the morning, therefore, we hastened from 
our lodging at Hundsberg, towards Trieste ; sufficiently provided \ 
with apparatus, both botanical and entomological, for ^ securirjg'^ 
all that we might collect. Wc quitted the city by the Cdntrade 
del Ponte, and gained the hills, v\hich, on the right hand, bound 
the new Lazaretto. The sky was clear and serene, the air 
warm, the Karschgeburge Mountain extended far away to the 
right hand, the Adriatic Sea lay on the loft. The road, how- 
ever, was for a long way enclosed with high walls, as protection 
to the vineyards on eacli side, and upon these we sought in vain 
for mosses, particularly lor the rare Trkhostovwm latj/blium, 
in reality an alpine moss, iind which surely can hardly grow, 
as it has been stated to do,, “ on vvalls at Trieste*'” /riiese 
walls, indeed, gtaierally studded with pieces of liroken glass 
stuck into the fiiortar at top, to prevent depredators from climb- 
ing over, liad nothing growing uj)on them hut dry bushes of 
roses and brambles, and a few' patches of i\y. 

After w^e had walked for a good half hour, jient u)) lietwTen 
the walls, we got into a nion^ ojien country, where a narrow^ 
path soon led us down to the sea-sliore. On both sides of us, in 
the descent, grew busiies of Wild Figs {Ficm Carira) and of 
Lavender {lMva7idula()ffi(:hialis),]u^ia^ brambles do Nvith us. 
Before us lay the sc^a, w hich we approaclu^cl ir^ eager anticipa- 
tion of the treasures we should find ; but, behold, the beach was 
covered with rejectamenta for a foot deep, destroying all vegc- 


• Our excellent friend. Dr Schw'aegrichcn, the a|j!i- Professor of Nat. Hist, al 
Leipzig, who is the authority^ tins, and whose Kocieiy wc have the i)leasure to 
enjoy at the time these sheietrlttrc goij)p to press, assurer us that he gathejert thf 
plant plcniifiill} in that spot — Po. 
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tation, and rendering walking very difficult and disagteeablc. 
^fter a short space, the road again ascend&Ho Contobello, which 
may be at about the distance of an Italian mile ; but ;is the no- 
velty of the sea-shore rendered it more attractive for us, we left 
the path, and proceeded for an hour longer on the pebbly beach, 
till oui" progress was arrested by the hills (covered witli vines 
and olive trees), whose rocky inputs projected into the sea. It 
was near mid-day, and our boxes were filled with plants. This 
circumstance was chiefly owing to a quantity of branches, which 
had been cut down, bearing evergreen leaves, which resembled 
those of IlejA aquifblium^ but belonging, in fact, to an unknown 
Oak. We l/now not how they came hither, whether they had 
been hewn Jown on the mountains, or brought hither by the 
sea. LeC it suffice to observe, that all the leaves were thickly 
c overed with a dark-brow n Erirtrym^ of which we collected the 
best specimens. Here we parted, and while one ascended the 
hills, the other gathered some inUTcsting marine plants on the 
beach ; among these were Fhcu.h sphudis.^ Ksper : F. catevatus^ 
Linn.^ and some Ceruinia, which covered the' stones that were 
lying in the water, and which, after being wafted from place to 
place by the inconstant waves, were at last destined to drop into 
our vascula. It w^as on this spot tliat the immortal Wulfen 
collected ,t he A/ffo: aquativn:^ which li'^ lias described in so mas- 
terly a manner*, and we were not a little vain of being able to 
tread in his f'ootsiepst 

Many Cermnin., ]xnd many molluscous animals, were left by 
us ungatbered, in the hojie of coining for them at a future time. 
The other of us obtained, under a wet rock entwined with ivy, 
the graceful VrnifsAiair Fern {^/idiantinn capillus Veyieris^y 
and Dicranum pcllucidum. This was all the fresh vegetation 
that the hill afforded. Every where, indeed, were the withered 

r — 

• Under the title Xaveri de Wulfen Abbatis Klagcnfyrthensu Ctyptognma 
aquatica. This excellent man was no less esteemed for liis amiable virtues, than 
for his I )Otanical acquirements. In 1762 he was appointed Professor of Natural 
Philosophy at Klagenfurtb, in Carniola, wrhere, l^esides attending much and strictly 
to his ecclesiastical and profesijlillal duties, he devoted a considerable portion of his 
time to mineralogy, and to describing the new' and rare plants of that country and 
Carinthia, wiiich h^rms an important portion of the Flora Ausiriaca of Jucquin, to 
whom he communicated all his discoveries. He died in 1806, and is reported to 
have left a complete /'Vo? a Norica (a district of Carniola), and an Agtosiographia. 
neither of vvhiLh, we believe, has been jinhlished — F, t>. 
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remnants of perennial plants and bushes ; among which, we only,, 
recognised Spartmm\pmceum^ and Sdrpus romanu3 : the otheis 
were unknown to us, and were principally individuals belonging 
to the 14111, 17th, nnd J9th classes, cliiefly Ccntawrw and 
Artcmiskv. We now asecndetl anolliei* jmrt of the moun- 
tain, and climbing over walls, and through vineyards* which 
formerly yielded the precious “Froseho, the fa\ourite drink of 
Pliny, we came to Contobello, where we rested a while. In the 
crevice of‘ the wall of a vineyard, w^e gathered Cctcrach nfficina- 
rum^ and Jsplcnhnn Adinntum-mgrum^ and, in grassy places, 
the first Violet of IMarcli, but we did not see the EiMiorbia. IVe 
descended tlic steep footjiath on tlic insulaU'd hill of Contobello, 
and came to the stony road that leads to the city» Htire we 
cast an anxious look on the left hand, over the vineyards, to- 
wards a group of rocks, which form the back-ground looking 
tow'ards the sea. ‘‘ Hcrc,^ said one of us, here, surely, must 
be the Eupliorbia;"” and there it was; all parts of the rock w^rc 
full of it. It is, however, still backward in its flowerh, and it 
may yet be a fortnight before the jilants will he sufficiently ad- 
vanced to be gatliered. We leaclied Hunclsberg late in the 
evening, and considered our reward suflicient to tempt us to fu- 
ture excursions.” 

Humhberp;^ Mmxh 2. — To-day we went into the city to 
visit the fish-uiarkct of Trieste, with our friend M. Hold, as we 
liad agreed to do, w'ith tlie view of purchasing sliells. It al- 
ibi ded many marine' animals, and various kinds of fisli, most of 
them unknown to us. Eels, shrimps, lobsters, ciitlle-fish, star- 
fish, sea-urcliins {Sce-Ige})^ oysters, mussels, cockles, &c. The 
cuttlefish {Sepia officinalis) yields tlu* Ossa Sepia: of tlie apo- 
thecaries. Tfie cover or operciilura ^ of‘ the Turbo 't'np^osus^ 
formerly employed in medicine, is here also sold, and the animal 
vended scjiarately, at about tlie price of one creutzer for eiglit 
of them. Thc^ large JacofPs Mussels {Osticca Jacohcca)^ cost 
three creutzers, and we had the advantage, liesidcs possessing 
ourselves of the s hells, of eating the ^iinals, which are larger 

• This is marinvH of the Materia Mcdka^ where it yet holds 

pl^ace, althoiigh^ot sold at the present day in oiu shops. It was formerly siippo- 
bfsd to possess ;^'at virtues, .is an absorbent and astringent ; and was believed vt 
fure the cramp, by being tied to the affected limb.— En. 
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^an common oysters, and equally good in flavour. The fish- 
women soon shewed us how to prepare these fitih, as they sup- 
jx)sed that we bought them, not on account of the shells, ^but 
for the sake of‘ their Inhabitants : thriy held them over a fire, 
whereupon the aniina] protrudes itself', and is pulled out and 
eaten. As they coinc fresh from the sea, they are sufficiently 
salted, and have a good deal of tlic true oyster flavour. On in- 
quiring for collections of shells, wc found that some women had, 
at their houses, whole basket-lulls laid by ; but these were 
mostly all of^' one sjiccies, and partly damaged by exposure to 
the weather m*)!! the beach, and broken. Besides, the owners 
would not al;ow us to pick fiom among them, and we did not 
know wdja.* to do with the whole quantity ; so wc preferred buy- 
ing the shells alive, and the more so, because we thus got a 
meal gratis. In this manner we purchased a ()uantity for our 
own collection, and those of our friends ; containing, amongst 
others, Ostnea Jacohera^ Turbo I’v^osns^ Solcn Car- 

dlnni rustirmuy Venus Castrcnsis^ GaVma and veniricosa^ Area 
Glycimeris^ Trochns nutfjims^ Mnrex cormdiis (of w’hich, and 
of Cardhim rustkimt, we purchased a handkerchief full for our 
own eating), Venus reticulata^ and Ostrcea squamata and cduUs. 
From the market, M. Hold was obliging enough to offer to con- 
duct us to a part of the sca-shorc w hicli ahoqnded in shells ; so, 
having put our cockles into a ])lace of secinily, we i^coinpanied 
him to the spot, in the (piarter of St Andre, where we found, 
indeed, a vast variety. The stones which rose above low-water 
mark, w ere all covered with the young of MytUus edulis^ firmly 
adhering to each other, and here called I Lazarus'' Lice (Laza- 
rcth lausc), Wc picked up j)iecc3 of Madrepores, bcvsidcs M'u- 
rex eorfiutus and Alucc^ Echinus ciliarls^ and many that are 
sold in the market, such as Buccinuni rcilvidaUmi^ Bullmus ror- 
diatiu^ of Draparnauld, Cardhim riisticuvi (hut in an injured 
state) ; Area Noa, Donnx truncnlus^ and various TelUnas and 
Ostrevas which are unknown to us. Here it may not he im- 
proper to observe, that those shells, winch have been long expo- 
sed to the vicissitudes of the w'eather on the beach, are spoiled ; 

’ and that those which are enveloped in a scurfy covering, must he 
f'ubbed with aquafortis, before they are made to look well in a 
.<^*abinct. At the cbb-iide, numbers of women and children 
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come down to the strand here, to pick up what the fl(xxj-tide hag* 
left. 

On our return, we thought nothing of purchasing some pota- 
toes in the public market^ that we might have another sumptuous 
feast, like that of the Flehtelbcrg ; and this we were the more in- 
duced to do, as the very best accoin|)animents to that vegetable, 
the finest red herrings, were selling for one and a-half creutzers 
each, and sand-eels at half a creutzer. In the afternoon we em- 
ployed ourselves in the preservation of our plants. The Cera- 
mia adhere by their own viscid texture to whV.e paper, on 
which we expanded them, with the assistance of emin, or some 
other sharp instrument. As we wanted more than\ 100 for our 
own collections, and for Funck's publication of Oryijlogamic 
plants, we had work before us for some days. By practice*, 
however, we got into a quicker method, and saved much time. 
For this employment we made use of the warm public dining- 
room, heated by a stove, where we had the honour to be praised 
by the inmates in general, and the ladies in particular, for the 
patience and dexterity which we evinced.” 

Messrs Hoppe and Hornschacli finding that the larger sea- 
weeds, sucli as Fuchs vcsictilosHS^ F. 7iodoms^ F. serratus^ &c., 
turn black by the ordinary method of drying them, resolved up- 
on trying the exj)criincnt'' of immersing the fresh sperimens in 
boiling water, in the same way as is recommended for preserving 
succulent plants, and this ])lan tliey found "to succeed perfectly 
to their satisfaction, the colour remaining as vivid as when they 
were fresh taken from the water ; a liinl by which our hydro- 
phytologists will do well to profit. 

On the 5th of March the travellers paid a visit to a cavern, 
about four hours’ walk from Hundsberg, called Eggenluefner's 
Cave, situated in a limestone country, and remarkable for no- 
thing but its extent, and the miraculous escape of the person af- 
ter whom it is named, who had unfortunately fallen into it. 
Corniis Mas and TvMilago Farfara were in full flower. In 
their way to Neckle, in ("anuola, they passed the wood of Lip- 
piza, the* station for the Pironia corallina^ and where Wulfen, 
Scopoli, Host and Schwaegricheii, have discovered many other 
rare plants. The surrounding country is dreary beyond mea- 
sure, yet {Angular, and full of caves and caldron-likc excava- 
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tions. Into one cave, that of St Cantzien, situated in the ro- 
in’yitic mountain on which Neckle stands, thj; river Reckka, the 
Tinia?us of Ovid and Virgil, flows, loses itself, and appears again 
near Duino. Near it our botanists gathered Lesicea complanStta, 
Neckcra vitkulosa ; abundance of Tritlmtonium fontinaloides 
in fruit, ^nd Galanthits nivalis in full flower. 

On their return to Hundsberg, their acquaintance M. Hohl 
jxjrsuaded the travellers to join him in a hasty visit to Venice : 
whither we will aft once accompany them, — not for the sake of 
following theip through streets, s([uares, and public edifices, 
which have bt^en so often described by travellers ; but in order 
to introduce tjjlcir account of the mode of making the glass beads 
wliich are known all over the world ; and which are here, and 
here alone, fabricated in vast abundance. The first operations, 
indeed, are carried on at Murano, a [dace adjoining Venice. 

“ The furnace and the glass (white glass) are similar to what 
we see in common glass-houses ; but mixed with the glass is a 
colouring substance, wliich constitutes the whole secret of the 
manufaxtory. This is reduced to a stale of fusion, when a cer- 
tain (juantity is taken up with the blowpipe by a workman, and 
made hollow' by the breath ; then another person lays hold of 
tlie opposite end of the same mass, with a similar instrument, 
and both run with the greatest expedition to two opposite points, 
llicreby drawing out the glass into roefs, vaiylng in thickness, 
aticording tO the distance, which is often fifty feet^ or more 
For the performance of this operation, there is a long w'alk (like 
a ropc-w'alk) close by the glass-furnace. 

As soon as the rods are cooled, they arc broken into pieces 
of the same length, packed and sorted in chests, and sent to the 
liead manufactory in Venice. 1 f the rods arc to be for striped 
beads, a small lump of coloured glass is taken from another ves- 
sel, laid in stripes on the original lump, and then drawn out in 
lengths. We got from this manufactory rods three feet* in 
length, and of a finger’s thickness, which had a ball blown at 
one end, and which arc used to tie up plants in flower-pots. 


• Sir James E. Smith, in his Continental Tour^ says 1,50 yarda^ ciraw'ing out 
the rod of glass to a line only in thickness, — E d. 
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At the manufactory in Venice, a person selects from the 
chests, rods of th(j same Icngtlis ; which are cut into j)itx;es«df 
what size he plcasrs, in the following manner. The instrument 
em^Sloyed consists of a wooden block, in which is fixed a sharp 
iron, shaped like a broad chisel ; on tliis the workman lays tlie 
glass rods, and with a similar chisel-like tool in his hand, he 
cuts, or rather chops, them into the sizes that he wants for the 
beads. Hence they are taken, and put into a mixture of sand 
and ashes, and stirred till the hollows of the glasses are filled, 
which prevents them from running together in the fire. Thi‘y 
are then placed in a vessel, with a long handle ; n: ore sand and 
ashes arc added, and the whole set over a coal fire* stirred con- 
tinually with an instrument resembling a hatchet, with a round 
end, by which process they obtain their globular figure. Tlu? 
sand and ashes are removed by sifting, and the beads themselves, 
after being separated with sieves, according to their sizes, are 
strung upon threads, j)acked in bundles, and are ready for ex- 
portation. The quantity thus made is astonishing. Many hun- 
dred weight stand in casks, ready filled, to be sent to almost all 
parts of the world, but princi})a]ly to Spain, and the coast of 
Africa. The Emperor, during his short stay in Venice, inspect- 
ed this manufactory, and gave the medal of civil merit to the 
proprietor, who lias fixed it in his house, in remembnnicc of this 
imperial visit. Hvery thing was shewn us with the greatest ci- 
vility ; we %>'erc, besides, entertained with coffee, and presented 
with several patterns of glass-rods, and jiattern cards, that con- 
tained not less than sixty different kinds of beads.'” 

The famous Thcrlaca is still made, in large quantities, at Ve- 
nice. 

Oil our return, we saw, in the ncighlxmrhtxid of the Ponte 
Rialto, a singular scene, which greatly attracted our notice : this 
was the prejiaration of Theriaca, or Venice treacle, in the public 
street. On each side of a very narrow street, were placed six- 
teen large mortars, each provided with a pestle, moved by per- 
sons who wore a gay uniform, not much unlike tliat of Harle- 
quin. The pounding was performed according to time, and ac- 
companied by a peculiar song. The sifting was also done in ^ 
the street; in tlie same manner. The apothecaries are mostly 
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^ manufacturers of the Tlicriaca, and have this inscription over their 
doors, in large letters, Thcriaca Mithridat^*.'^ 

At Venice, MM. Hoppe and Hornschuch took leave of M. 
Hohl, and proceeded in a gondola to Padua. ‘‘ March 15tB, we 
went to the Botanic Garden f, ii^iich slid exhibited rather a win- 
try appearance. Amongst a collection of officinal plants, scien- 
tifically arranged, there were some spring-flowers, as llclleborl, 
Tussilaffincs^ Primula’^ Palnwnaria officinalis^ and Dajihnc 
Mczercum^ in great beauty. Here were noble trees of Pinus 
Pinca^ Philhjrca media^ and Mclia Azedarach, in the open air. 
Tfie stoves are not remarkable. 

Most of the alpine jilants were in pots, under cover. We en- 
quired for, but could not see. Professor Boiiati. II est deja 
sorti,'” said the gardener. At 10 o'clock we attended an ana- 
tomical lecture, and at 11a botanical one. The Professor wore 
a peculiar dross ; a long clerical robe, ornamented* with bands 
spotU'd with black and white, like ermine, with white sleeves. 
He had a good delivery, and lectured upon the parts of the 
flower to an audience of about fifty persons. When the lecture 
w^as half finished, and the Professor intimated that he should 
begin the examination, there was a general clapping of hands. 
Each person, who was called by name to answer, stood up, 
pulled oJ{‘ his hat, and replied to the questions almost entirely 
from his jiapcrs, vhich had, perhaps, formed the subject of a 
preceding lecture, a** nothing was taken down in writing to-day. 


* Or, as it is frccjiicntly called, Yheriat'ci Androviachi^ because Ai'vlroitiachus, 
physician to the Kmperor Nero, if he did not invent this medicine, at least sung 
its praises in elegiac \erses. It is said to be a conipoimd of no less than sixty four 
articles, animals, plants and minerals, among which \ipcr’s flesh is the principal; 
prepared, pulverized, and reduced by means of honey, to an electuary. At least 
as many diseases as there iire ingredients in the composition, arc said to be cured 
by it ; and it yet holds a place in the Jilatcria 3fcdica^ although nowhere to be had 
in such perfection as at Venice. All the exploded articles, (says Sir James E. 
Smith, in his account of Venice), ‘‘ of vhich that celebrated hodge-podge is com- 
pounded, as well as many other obsolete drugs, areynly to be obtained here; espe- 
cially as medicine is nearly in as dark a state in this city as it was 200 years ago, 
— Ed. 

This was the first institution deserving the name ot a Botanic (tarden, that 
ever was established, and was founded in 1 533, by Alfonso Estensis, Duke of Fer- 
rara, better known as the Pation of Tasso. — Ed. 
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At the close of tlie hour applause was again given, the purport 
of which we did not learn ! 

I 

“ After dinner, v e visited the Cabinet of Natural History 
wheVe we expected much gratification, having been so pleased 
widi that of Fcsel at Sultzbi^rg. But in this we were disap- 
pointed. The collection of shells was inconsiderable. The birds 
and insects were still worse ; tlu‘ fish the best, in [)oint of pre- 
servation. The minerals stand in need of the occasional ins{x?c- 
tion of a mineralogist ; the other departments require respectively 
a zoologist, an ornithologist, a conchologist, an ichthytdogist, 
and an entomologist ; in order that the several collections may 
be completely and systematically iirranged, and enriched with 
the newest subjects and di^c()veries. If, however, a single per- 
son is placed here, w ho, ** in omnibus aliquid, in tolo nihil cst,"' the 
whole will go to ruin, and the subjects will be shortly devoured 
piecemeal by the maggots. AV c afterguards took a w^alk on the 
ramparts and tlie Brenta. The day was very warm, and we 
saw Draba verna in flower ; but nothing of D. muralis^ which 
^^copoli mentions as plentiful here. 

“ Treviso^ March — An liaVian Walk , — We arose in 

Padua early this morning, in order to proceed on our jour- 
ney by the road. We breakfasted at a coffee-house in the 
street at Stra, and found, in our host, a German from Carls- 
riihe, whose name is Iloyer. Wc took advantage of this op- 
portunity tO’ procure information respecting our route. M. 
iloyer thought tliat it would he difficult fo^ us to reach Tre- 
viso to-day ; but, if w'c should succeed, to-morrow we might gel 
to Pordenone, and on the next day walk to Udine, which will 
l>e good travelling. 

“ From Stra we passed DoJo, Lamira, Mestre, and, in the even- 
ing, after a walk of eleven hours, arrived at Treviso. We had 
now' passed through upper Italy : a noble country. The riches 
and splendour of the pristine condition of Venice were every 
where exhibited in tlie superb country houses which, like the 
palaces of our citizens, are seen on every side. The whole 
country is a coiilimied paradise ; a succession of gardens, in 
which the vines are led, like garlands, from one tree to another, 


Forn»eil almost entirely, it 1 mistake not, bv VallisiuTi. V.n. 
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between whicli were almonds, |)eaches, and other choice fruits. 
'If these* fine trees charm the eye, when clothed with the vivid 
(colours of their young flowers ; how mucli more must they re- 
joice die hearts of the inhabitants in the autumn, when tJieir 
store-houses arc filled with these fruits,* and when tlieir produce 
must almost cause them to shout aloud with thankfulness at 
their happy existence. 

Fontana Fredda^ March lltL — Ma7i proposes^ God dls- 
poses. — We had good lodgings at the Star in Treviso, tliough 
not at very reasonable charges. A German waiter was ena- 
bled to give us some usefiil information on various points. 
When Avc canic out of the town, we saw a large board, with 
tlie iiiscrij)tion " Strada per lleiluno, Cadare, Conegliano, Udine,’ 
and we were j)leased at observing the names of places that were 
made familiar to us by the late occurrences of the French 
army during tlie war. The first, however, lay far away on 
our left hand, and we only })assed by the last, near the gate 
of Avhich, Ave found a noble ncAv-made road, on Avhich I’our 
waggons might travel abreast very conveniently. There wxTe, 
besides, tAvo roAvs of trees, and paling, Avhich separated the car- 
riage road from die fooljiaths on eacli side, and sufficiently 
broad to allow of two persons AvaJking together. Tlic wliole was 
as level as the floor of a room ; and there was not a stone to be 
seen. Tifis continued for the length df som,c hours, while on 
each side we had vineyards, and, on the banks, abundance of 
Primula acaulis ^ in flower. We crossed die Tiavc, and break- 
fasted at Conegliano, ^and then got to St Cantzien about noon, 
keeping along a road as straight as a line, and bordered on 
either hand by landscapes of vineyards, but where nothing but 
wine was to be had. According to our instructions from M. 
Hoyer of Stra, avc should lodge to-night at Pordonone ; but 
this would have been a difficult task. The distance is great ; 
the Ajeathcr bad ; the country unsafe ; — impediments these, Any 
one of which is sufficient to annul our plan. Nevertheless, we 
held on our course steadily and boldly. • The road had been 


* A rare it may be observed, in many parts of Germany, although so 
common in England. — E d. 
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described to us, even at Triesle, as insc'curc, to that degree,/ 
that we were advised not to undertake to travel it on foot, ^^'he 
people, they said, althcnigli robbers, are not so by habit and 
thft)iigh indolence, like the natives ol‘ Istria ; but as a matter ot 
necessity, on account of a succession of bad harvests. The 
country, the towns, the natives, and their language,j.we were 
alike strangers to. We kept, indeed, in the higli road, but it 
was destitute of passengers, or inhabited only by a few beggars; 
and it bordered close upon tlie mountains.'* The day was 
warm, and tlic hills covered with black clouds, which tlircaleiied 
a tempest even in the morning, but which broke out in the af- 
ternoon. This, however, was ol* short continuance ; and we 
were senm able to proceed, alter two powerful peals of thunder, 
and half an hour's rain. As the (‘\ening drew tai, and when we 
might be about a couple of hours distant from J*ordenone, our 
coLinige began to fail us, and we iancied onrsel\es in an unj)leiv 
sant situation. We bad ne^er heard any parlicuiiirs of tins 
place, the houses of entertainment were unknowaj to us; and 
liow^ could we discover a suiliible one, wilhoiil uiulerslaiiding 
the language, and where there arc so few to l)e met with P A\ e 
strove, however, to keej> up one anotlierV sj)irils; and when one 
expressed a wish Ibr the appearanei of the moon, the other pre- 
sently fancied that he descried the shadow cast by it; but we 
W'ere mistaken. Wo might have proci'edi'd thus about an hour, 
when w'C perceived a light at a distance, and soon saw' two men 
approaching us, a circumstance wliieh created in our minds more 
anxiety lliaii confidence. \Ve at length mustered courage to 
accost them with Jhadroni, (juante miglie a Pordeiione the 
reply w^as in good German, Drey meileir’ (three miles). We 
were rejoiced exceedingly at meeting with countrymen, and we 
gave them to understand so, by saying, ‘‘ Aha ! you are Ger- 
mans!’’ Accordingly, we farther ciujuircd of tliein, wlicther 
they could not direct us to a good inn at I’ordenone, iv’here 
the ])cople sliould not care whether good Italian was spoken?” 
— Do you intend to remain tliere V — No ; wx' shall only sleep 
at Pordeiione.” — Who arc you, tlien ? are you Jews?” — “ We 
are botanists, come from Veiiite, and going to Trieste.” — “ What 
have you got there .f"” — “ It is a tin-box, for carrying the jdants 
which we may gather on the road.”— Well, you have nothin j 
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do in Pordenone ; — into that house, if you be honest pec)- 
j)l^. I livx‘ there, and you will be better off than at Pordenone ; 
for you shall have something to eat, and it will cost you nothing” 
W c were not long in deciding upon the acceptance of this J)ro- 
posal, and merely enquired, Will youleturii thither ; and shall 
we hav(^ the pleasure of seeing you again “ I do not know ; 
I am like the reed shaken hitlver and thither by the wind, as 
says the Apostle John, il’ you know any thing of the Gospel.” 
He now spoke ^o his companion in Italian, wdio made a low 
bow, and re])lying Si signore, si signore,” accompanied us. 
When we got into the house, we found ourselves in an apart- 
ment which w^as both kitchen and eating-room. The cloth was 
already laid. Our Italian sjioke to the host, and wc were de- 
sired to si,t down. A large 1^)11 le of red wine was brought in; 
then came sent p ; then meat, pre^serves, hsh, j)astrv, one after the 
other; so that oiir plates were changed six times. A dessert of 
fruit, cheese, and lastly (‘offee, concluded the repast. Wc had 
a good appetite, and relished it well 'fl'cy would have replen- 
i.shed our bottle, but we nJ’used 

“ At last we intimated our ()< ^ire of r(‘linng to rest, and wxre 
shown to a room in the court, in which were two beds. When 
we would have fastened tin* d<u)i\ we found that it had neither 
lock nor bolt; and w'e iherefoie xa urt'd it, by placing some* 
chairs agahist il. * • 

“ Udine, March IS. — Wo aro.-o ^erv early llivs morning, 
and having removed the cliairs from the door, wc went into the 
kitchen, with the view of obtaining some information respecting 
our adventure. We learned that we liad slept at Fontana 
Fredda; that our bill was already di^(.]larged ; and that we had 
been entertained by Prince IVircia, After various reflections 
upon this littk^ incident, we came to the conclusion that Prince 
Porcia must be a very worthy man ; and that persons of high 
birth, and great fortune, are hap])y in the opportunities which, 
beyond others, tlicy posse.ss, ol* jmrehasing, at an easy rate to 
themselves, the gratituch' aiid good wishes* of their fellow mor- 
tals. 

Wc reached Pordenone to breakfast, and, as yesterday, 

* proceeded along very straight roads, which every now' and then 



S24? Drs IIoppc a7id llornschuch’s Tour iOf the Coast of the 

presented an inscription "‘via Eugenia;’’’ and through a most 
delightful country. , We crossed the Tagliamento, w^hich ijf- 
forded us occasion for three remarks, first, on the length of the 
bridge, Avhich was 1800 paces; secondly, that there was not a 
drop of water in the riAh"; and, thirdly, that we did not meet 
a single individual, while traversing tlic whole extent, of this 
bridge. 

“ We dined at Codroipo, and meeting there willi a return-car- 
riage, we rode to Udine, a distance of five hou/s, for which we 
paid one florin. W e were recommended to the Wliite Lion to 
sleep. The cloth was already on the table, as is the custom 
of the country, and we ordered .su})j)cr immediately ; but when 
we desired to go to bed, the people of the house refused us 
lodgings. It would seem strange, to innkeepers of other coun- 
tries, to learn, that we were desired to quit the liouse in wliich 
we had su{)ped, and to seek, late at night, for another to sleep 
in. We therefore declared, as intelligibly as in bad Italian we 
were able, that we would not depart ; while our host, on the con- 
trary, protested, tliat we should not remain, affirming, “ Ni pos- 
sibilc, ni possibile.” At last, we ofiered him money to discharge 
our reckoning, when, on giving us back the change, he said, tliat 
we might sta}', if we would give him three lire more. We paid 
it accordingly, and remained. 

“ Gradislca^ March 19. — As our passports must be exa- 
mined at Udine, which could not be done before 9 o’clock, we 
looked a little about the Unvn. But as the beggars collected 
around us in every street, wc were obliged to take shelter in a 
coffee-house. One importunate fellow followed us in, and when 
the waiter drove him out at one door, he came in at the other. 
We were therefore glad when we got our passports, and turned 
our backs on this place. Straight as the roads had been, along 
which w'c had hitherto journeyed, that of to-day was as crooked. 
The spring flowers, however, continued all the way, especially 
violets and primroses, also Hcpatica nobiUs, and Anemone nemo- 
rosa. W e likewise observed leaves of Asparagus actd^oVim^ 
Arum iialicuin, and Rusc'us aculeatus^ which grew every where 
in the hedges, whilst, in other places, Ulex curopccus displayed 
its bright golden blossoms. As we had heard, on all hands, a* 
favourable account of the iim by the road-side, just in reaching 
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^Gradiska, wc entered it, and were well attended to by our live- 
ly liostcss, and her still more agreeable dauglVicrs, which was very 
pleasant, after a walk of seven hours. 

JTundsberg^ hy Trieste^ March 2(|. — The road passes on 
the right from Gradiska, by Montfalconc and Duino to Trieste, 
and is a()out eight hours ; but as wc wished to take Gortz in the 
way, we turned to the left, and made a circuit of three hours. 
The country at ^rst was level, and the ground stony. We ob- 
served Crocus vernus^ and Brassica Nnpus in flower. J List be- 
fore reaching Gortz, where the Isonso flows, the country becomes 
somewhat mountainous, and llie hills arc clothed with brush- 
w(K)d, where there might be employment for the botanist. 

At Gortz the Geririan is much spoken, but the country 
peo])le use tlie language of Carinthia. From Gortz to Duino 
(five long hours), is nothing but barren soil, every where stony, 
and with large lumps of rock lying scattered in all directions; 
not the least trace of vegetation. It was not till we reached 
Duino, that wc could meet wdth any botanical fare. Here the 
s('a had considerably encroached upon the land, which, for a 
great extent, was intersected with brooks, forming a wet soil, 
and covered w 1th rushes. Tliis is the place celebrated in Schra- 
der's Flora German tea for rare Ci/pcracca' ; such as Cypcnis 
australis^ ssculcnins^ hngus^ Modi^ Sclrpus UttoraJis^ &c. Now, 
however, nothing was to be seen of these plants ; yet it gave us 
pleasure to be able U>*visit the j)lace where they grew*! Our zeal 
w^as better rewarded ip an adjoining w'ood. Ulmus camjKstris 
w^as in flower ; and w'hat was remarkable, we found only female 
inflorescence. Here was also Qnrrcus IlCiV, not yet in flower, 
forniiiig not large, but bushy trees ; its outline resembling a clip- 
ped I’civ', or a Lombardy Pophir with its head cut off We 
now soon came in view of* the Adriatic. Still the barren soil 
(Kursch) continued to Duino, and even to Santa Crocc. N,car 
Proseeko wx* came into a pays de connaissance Wc saluted 
Contobello, admiring the fine view which afforded us of tlie 
ocean ; and, after a walk of twelve lionrs, arrived late in the even- 
ing at our old (Quarters at Ilundsbcrg. 

, Ilundsbcrg^ March 21. vA — Thus terminated our little land 
» and water excursion. We have seen Venice, — a city unique in 
its kind, and many other interesting places; and have traversed 
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a rich and fertile trad of country. From Padua we had a walk 
of fifty hours, whitAi we accomplished in five days, favoured,^as 
wejWere, with a continually clear sky, and warm weather. Even 
the thunder storm at Cqntzicn did not delay our progress.., for 
we employed tlie interval in eating our dinner's. We arc there- 
fore justified in saving, that the remembrance of this little tour 
will afford us pleasure as long as we live, notwithstanding that 
Venice is ilie worst place in the world for abol^anist. We have 
examined to-day the contents of our presses, and found, amongst 
other things, tliat Hclkbonis I'lridis^ which had never been re- 
moved Irom the pa}x?rs in which it was first placed, was extreme- 
ly woll preserved, and retained its ci)lour perfectly. This w^e 
attributed to the plenty of warmed paper w Inch wc made use of."” 

( 1\) be conitnitcd 


Aar. XIII . — DescrlpikiU of a New Kijiceiinp; Microscope. 

By David Brew stek, EL. 13, F. 11. S. Loud. Sc Sec. R. S. 

Edinburgh, &c. See. 

T?HE various fonn.s which have been given to tlie Reflecting 
Microscope are necessa^’ily derivable from those whicli have 
been given to the Reflecting I'ele.scope; and the one instru- 
ment is not\iing more than the otlier either inverted, or modified 
for the examination of near objects. 

Tlie reflecting microscc»pc of Dr Barker ^ is the Gregorian te- 
lescope lengthened, .so as to permit it to act as a microscope. 
The rcflccling microscope of Dr JSmitli is the Cassegrainian tele- 
scope, with this difference only, tluil tlie convex mirror is per- 
forated to allow the rays of the object to pass through it, where- 
as, in the telescope, tlie rays pass witliout the convex iliirrorf. 
The microscope of Professoj- Amici of Modena is also an inver- 
sion of the NewtonicUi telescope ; and the reflecting microscope 
which I have proposed in the article Microscope, of the Edin- 


■ Sec Phil. Trans. HHO, vol. xxxi^^. p. 259. 

•f A microscope will pciforin icr\ ^vhen h is iiiculc cxaclly like the Ca£>- 
jrgrajiiiao tclc.scopc. ^ 
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^)urgli I^ncydopajdia (vol. xiv. p. 224.), is the Cassegrainian lele- 
sct)))e in an inverled form. In like niai)n(‘r, the microscope 
which I intend now to describe, is an inverted form of the re- 
flecUng telescope, described in vol. vii. p 323. of this Jour- 
nal. 

This* microscope is represented in Plate VII. fig. IG., where 
ABCD is a tube snjiported lusrizon tally, upon a stand ST, 
with a draw tube Ti' containing an eye glass. An ellipsoidal 
speculum AB, fiaving its two foci at F,y,* is placed at the other 
end of the tube, and an achromatic GH, constructed in 
the manner described in this Journal, vol. vii. p. 326., is placed 
between the mirror AB anti its nearest focus F. An arm KL, 
j)rojecting from the stand ST, carrie.s at its end Iv an inclined 
ring, for liokling the object sliders, and the object, such as in 
may be illuminated either in front, if it is o})aquc, or by a mir- 
ror below, if it is ti’ansparent. 

AVhcii the distance of tlie object vi n from the prism GH is 
rcqual to the di.>tance of the prism from F, the refraction, by the 
prism, oi‘ the rays pn seeding from the object a &, will make them 
fall upon the s])eculuin AB, as if they had proceeded from F, 
and a magnified image of it will be formed in the other focus yj 
whuli will be again magnified by the lens or lenses placed at E. 

The iulviinlages of this mleroscoj)e may be estimated in ex- 
actly the same manner as lias been already done, when we de- 
scribed the analogt)us coml/mation in the form of a telescope. 
The jirevcntioii of the loss of light by reflection from the se- 
cond speculum is tlie chiei' advantage of this consiruetlon, and 
has been already liilly cx])laincd. 

When j’efleeling niicro^eiipes arc constructed on a very large 
scale, as recommcnilcd in a I’ormcr article (sec this Journal, 
vol. vi. p. 105.), the small speculum, or the glass prism, may 
be entirely dispensed witli, and the* whole effect may be pro- 
duced by oblique vision, as in the large telescopes of Sir Wil- 
liam Ilcrschcb 

Edinburgh, | 

Mar, 4. 1823. j 
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Art. XIV. — Rcmarl's on the Increase of the Popalation of tire 
Unlled States and Terr itorks if North Ajnerka^ nithOriffinal 
T^ableSj deduced from the American Population Returns^ to 
illustrate the various Rates if Increase in the White Population 
and Slaves^ and also the comparative degrees in ^chieJt Agri- 
culture^ Comvierce^ and Manufactures prevail. By George 
Harvey, Esq. M. G. S., M. A. S., &c. (Continued from p. 55.) 

X^IIE Table which concluded the 11 rst |X)rtion of my Esisay, 
in the last Number of this Journal presents results ol‘ a mori' 
striking and remarkable nature, than any w Inch have been drawn 
from the tables formed to illustrate the other divisions of the 
survey of the American pojHilation Since 1810, Indiana has 
added its immense increments to the Middle States, surpas- 
sing cvt‘U the rapid rates ol‘ increase wliich distinguislied Ohio 
in the former decade. In the Southern Stales, also, we lind the 
returns for Louisiana presenting results scarcely less remarkable. 
And in the Territoi'ial Governments, we hav(‘ the fertile districts 
of Alabama, Illinois, and Micliigan, ci^h contributiiig their 
mighty increments, to swell and augment the tiiK* of poj)ula- 
tion. 

Among the Northern States, it is curious to trace the grow th 
of the district of ^bwiie, wlieii contrasted witli tliat of \ crinoiU. 

In the cnuin.?ratiou for 1790 to 1800, the^ increments of the 
former were decidedly inferior to those of the latter; and in thc‘ 
period fiwm 1800 to 1810, the comparative rates of increase 
were somewhat of an uncertain kind, the ascendancy being 
found for some of the ages in one state, and sometimes in the 

• The reader requey^d to correct the following ty]>ogiaj)hical errors in the 
Tables belonging to the former part of this essay To jdaec the sign minuM before 
the number helonginu to the free white males under 16 in Rhode Island, page 50. ; 
aJ.w in the state of Connecticut, and in the cla.ss of males under 10, in p. 52. to sul). 
siitute — 0.4 for 50. 1 ; and in tlie same page, to plate the sign m.in'us before the nuin- 
U r heUuiging to the free white •females of 4 5 and upwards. Also iij the Tabic, 
p. 'i.’i., to introduce the same sign in,Uic following places, viz, ijcfore the numbers for 
tiif males and females in the class under JO, in the states of Connectiem and Ver- 
mont; before the numbers belonging to the first, second, and fourth classes of 
males, and the first and second classes of females, m the state of Delaware; and, 
histly, in the second class of raalej lielonging to Illinois, to alter 37.3 into 34.7.3. J 
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^ other; l,jut in the census for 1820, the district of Maine will l)e 
fc/Vind to have gained a positive superioritvy in every age; — all 
the increments, and particularly those of the female class, being 
coiA^derably raised above those of Vermont. In the latter state, 
indeed, we find the change to have been s(j remarkable, as to 
create dcitremeiits in its youngest class of males and females, 
f Connecticut, likewise, is distinguished by decrements in its 
*)^ungest glasses; but tlie transitions are much less remarkable : 
for, in the former decade, the youngest class of males belonging 
to this state, was distinguished by a feeble diminution of its 
numbers; and the females of the corresponding class approach- 
i?d very nearly to a stationary state. But in Vermont, the change 
has bt'cn from increments of considerable and nearly ecpial mag- 
nitude, to decrements of a less equal kind. The second class of 
males and females has also undergone variations of a remarkable 
kind. The greatest increments wliich the population of this 
state received from 1810 to 1820, are in the three last classics of 
(‘tich of its sexes. 

If we contrast the present Table for New Hampshire, with 
the results of tlic i'ormer decade, the increments will be found 
to possess sonic (airions relations. The first, second, and fourth 
classes of its males, and also the fir<t, second, third and fourth 
classes of, its lemales, for the last ten years, have increments in- 
lerior to tlie corresponding rates of increase* of the former de- 
cade ; but the increiuents of the classes of the two feexes for the 
latter period, exceetl the corresponding ones of the former. In 
ATassaehu sets, with the exception of the last class, the increments 
alternate with the corresponding intrcmeiils of the former pe- 
riod, from less to greater, and from greater to less. ’The first 
and second classes of males in KIkhIi* Island, exhibit ;ilso a re- 
lation ol' this kind ; and so also tio the three last classes of fe- 
males. The alternating changes which exist in the increments 
of Massiicl insets, are not, however, to be traced in the fine pro- 
vince of New York, all the augmentations which its different 
ages have tseceived, being inferior, in point of magnitude, to the 
corresponding incrcmcius of the preceding jk riod. There is, 
however, a greater degree of uniformity, aiul a closer connec- 
tion, among the increments of this province, than in many others. 
Ill New Jersey, the increments for the first class of each sex 
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ai’C very inLinialely allied to each oilier in the two periods ; the / 
rates of increase for the males being respectively 11.5 and 11. 
and the females 10.5 and 10.7. There is also a curious relation 
between the third and fourth classes of males lor the t\y(j/pe- 
riods; the increment of the third class in the former decade be- 
ing nearly double the increment of the same class in tlte latter 
decade ; and the increment of* the fourth class, during the last 
ten years, being also double the (H)rresponcling class ol the loi- 
nier period. The small inc rements of the males and females of 
10 and under 16, when compared with the other increments, 
afford a contrast somewhat remarkable, rennsylvania is Jikc'- 
wise distinguished for the close apjiroxiuialion of the increments 
of the first classes of its males and lemalcs, and so also are Maine, 
Massachtiscls, Connecticut, New Jersey, (llilo, Georgia, Loui- 
siana, Tencssce, Kentucky, and Alabama. These coincidences 
are, however, better exhibited in a Table. 


Imifinont.s j 

States and TERRiTourns. ot the Males 

under JO. j 

ln< rc nH'iilsof 
llic FciiiaU’s 
under JO. 

Ditlcrcnccs. 

Miiino, - . - -j- la.2 

-h 18.0 

+ 0.3 

Massnehusets, - - 4- 2.0 

+ 3.(> 

—0.9 

Connecticut, - - — 2.0 

— l.H 

+ 0.8 

New Jerx V, - - +11.2 

+ 10.7 

+ 0.5 

Pennsylvania, - - + 26.G 

+ 20 , :j 

+ 0.1 

Ohio, 

+ 13<).0 

*-U.+ 

Georgia, - - ' - + 2(I.G 

+ 2(>.2 1 

+ 0,1 

Louisiana, ^ - - + 2l!>.7 

+ 211.3 

+ o.t 

Tennessee, - - +- 

M.7 

+ 0.0 

Kentucky, - - - + 27..'> ; 

+ 27-7 

— 0.2 

Alabama, - . ' - 

+' 103.0 

— 1.1 


Tlic column of differences exhibits the close ajiproximation of llu‘ 
male and female inerements to each oilier; the positive signs 
showiil^’ that the excess is on the side of the males, and the ne- 
gative sigiis that it is on that of* the females. In no case is the 
difference greater than 1.1; and in bv far the greater numlier 
of cases it is less than 0.5. J7ie positive dificrences amount to 
+ 3.1, and the negative to — 2.6, the difference between the two 
aggregates being only -f 0..'?; — a coincidence as singular and re- 
markable as any before cAiscirvcd. And when ye consider the 
diversity which reigns among the increments themselves, and 
connect with them the uncertain nature of the causes which liavc 
contributed to the growtii of llic ]K»pu!alioii in the .res|U‘Cti^c* 
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provliK'^es, wu cannot hut consider it as singular that so close an 
approximation to equality should exist. * 

In the state of Delaware, the first, second, and fourth classes 
oi\niales, and also the first and second classes of females, are 
distinguished by changes of a decreasing kind. Two other 
classes of the females, namely, the tliird and fourth, received 
only increments of a very leelile kind. The results also of 
'fhe enumeratipn for tlie ))eriod comprised between 1800 and 
1810, exhibited some singular relations, containing the only 
exani])le of a class of jiersons, altogether stationary, and also of 
two otfier classes approximating vei-y closely to the same state. 
In the decade from 1810 io 18120, there are likewise three classes 
of a similar kiml. The magnitudes, also, of the increments of 
tile last class of c'aeh sex, must be considered as very great, 
when contrasted willi those which precede tliem. ('auscs of a 
very jicciiliar nature must have operated on the state of Dela- 
ware, to have produced siicli a series of ineremenls as have lierc 
been referred tt). 

'^i'he e([uallty which existh la tlie first class of the male and 
ternale increinents of Ohio, has been already noticed ; but it is 
also deserving of remark, that the fourlh class of males pos- 
sesses an iiicrenK Ut precisely similar to the first. In the period 
from ISOO to 1810, tlie maximum inale and female increments 
were found in the final clashes; hut in t/ie succeeding census, 
it was only found. to hold good in tlie females, the greatest in- 
eremeiit in the male po|)uIation being fi/iiml in the tliird class. 
This cireumstuiKv is most jirolrihl^ U) he aecoiinled* for, from 
the immense nuinher of young men who h.ive been known to 
(‘migrate to the stale of Oliio, m eon.secjucnce, jirohahly, of an 
iinjiression w hich was at one time very strong in the public mind, 
that it ])ossessed advantages superior to any other American 
state, and hence was resorted to by multitudes of the young me- 
chanics of England. 

In Indiana, notwithstanding tlie increments arc so very great, 
a considerable degree of uniforii^it^ prevails among them, the 
average of the male rales being and of the females 5144, 
— a remarkable ajiproaeli to equality, wlieii tlie irregular nature 
of the ojx'rating causes is considered. This tendency of nature 
lo produce a halariee in her aggregate operations, is also cu- 
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riously displayed in the state of Louisiana, wlicre the male iii- 
cremcnlsof the first and second classes, although but little morf* 
than half the magnitude of the third, and, we may add, the 
fourth increment also, and therefore presenting no kind of lyfci- 
forniity whatever; yet their means doc’s not differ very widely, 
considering the magnitude of the inclement s, from the nfi'an of 
the almost equally irregular inci‘ements of the females; the for- 
mer being 358.7, and the latter 84S.9. It is remarkable, hovv^* 
ever, that the maximum female increment should be found ih 
the final class, corresponding in this respect with Ohio, Indiana, 
Missisippi, Michigan, and (’olumbia ; — Alabama being a singu- 
lar exception to the law. The maximum mak‘ increments are 
found in the third class, in the states of Ohio, Indiana, Louisi- 
ana, Alabama, Illinois, and IMichigan, — eonfinuing lht‘ remark 
before made, relative to the immigration of young nieehanics. 
A more jiarticiilar account of the maximum ineremenls will be 
given in a succeeding page. 

Among the soutliern states, Louiriana, as has been alieady 
remarked, is distingiiisbed by the magnitude of its inen'inents, 
and also by the irregularity ol their character. 11ie imjnil^c w hich 
its male })opulation has rceei\cd in the third and fourth classes, 
arc among the most striking of the results whiclt the prcKMil 
survey has disclosed. Next to the increments of the kist-men- 
tioned state, wt may ‘rank tho.se of Tennessee, Kentucky, Gcoi’- 
gia, and North Carolina, all of which ])rescqt conchisTons more 
or less interesting. Of the three remaining southern .4ates, it is 
difficult kt determine which IS the greatest, from the unc'i*rtain 
nature of their increments. Of the tw^o Caiolinas, it may be 
observed, as somewhat singular, that the fourth and fifth incre- 
ments of males, and the second increments of females, should so 
closely agree, notwithstanding the results of the other ages bear 
no perceptible relation to each other. Georgia and Kentucky 
also c()rrcsjK)nd in the first and third classes of its males. The 
large iiierements, moreover, whieli both the sexes of 45 and up- 
wards received during this per/(»d in the two ("arolinas, may not 
be umvortliy of attention, '|)artieularly as tJiey iifford a striking 
contrast to the incrcmeiUs ol‘ some of the other ages. In Geor- 
gia, also, the first, third, and fourih classes of males, are resju'c- 
tivcly equal, or nearly so, to the corresponding classes of fe- 
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malcs^ and likewise to the class of* 45 and upwards. The first 
thri'o ci^sbcs, for both sexes, in the table devoted to the former 
census, exhibit likewise a close approxhnatioh to equality. Causes, 
therefore, somewhat of an unilbrm kind, have probably operated 
in viJeorgia during these periods, on paa'ticular classes of the two 
sexes. , 

Perhaps the most singular class ol‘ increments in the whole 
scries, is that belonging to Alabama. Among the males, the 
iyost striking jxamples of* disj)arity will be ])erccived to exist 
in the first three classes, and the two latter. The third class 
has an increment of 215.1 per cent., and the last only 62; 
the latter an increment large, when regarded as indicating the 
raU' {)f increase during so short a [)eriod as ten years, but small, 
when contrasted with so great an increment as the former. Such 
increments afford the means of discovering to which class of per- 
sons the ])rovince has ))een most indel)ted for its increase. It 
will he remarked, that the very large increments which belong 
to the third class, ])roves that a great number of young men 
must have emigrated to tliis territory, carried thither by the tide 
of fortnne, and the adventurous sjfirit which the young possess. 
The increments of the first and second classes may have been 
j)rodiieed as m'ees^ary c*oii sequences of the fourth and fifth ; for 
these, consisting ])rol)al)lY of by far the greater part of married 
persons,' neeessarllv carried with than their families, and which 
circuinstaiu'e contributed to give lltat impulse lo the first and 
second increments; which they appear to have received. Per- 
haps some portion 'of the large increment' of the third-class may 
be attributed to this cause. It is very remarkable, liowever, 
that the state of Missisij)})!, whicli would seem to be almost as 
much subject to llie uncertain influences of immigration as Ala- 
bama, should present results so very different from those last 
mentioned. For instance, the minimum increments for each 
sex are found in the class of 45 and upwards, in the territory of 
Alabama ; whereas in that of Missisippi, the maximum incre- 
ments of each sex are to be found in , that class. Tlic anoma- 
lies, also, which will be found to from comparing any cor- 
responding ages together, in the slates last mentioned, are very 
remarkable. If w e select, by w^ay of example, the first and last 
classes, for each sex, as in the following Tabic, 
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tile results will be fomicl of a very dissimilar kii\d. The laiW 
Increment of Alabama, is succeeded by one of a comparatively 
small mao’iiitude in both sexes ; whereas in Missisippi, the con- 
trary takes ])laee, the lesser rate of incn'asc beino; followed by 
the greater; and it would seem as if the grcviUst and least rates 
of increase had mutually interchanged jilaces with each other. 
How uncertain must ha\e been the causes which contributed to 
produce conclusions so much opposed to each other as these ! 
In Illinois, considering the great magnitude ol‘ all the incre- 
ments, a greater di'gri'c ol unilormily will be* oliserved to pre- 
vail among them, than in either of the territories last review't‘d. 
The transitions from one rate ol‘ increase to another, an‘ not ol' 
so abrupt a kind as in those prewadiug in iIk' state of Alabama. 
In Michigan, the greatest male increment will lie found in the 
third class, j>rodueed probably by the causes operating on Ala- 
bama, If we contrast the nicrements of the sexes of this state, 
as in the next Table, 


1 Increments in Ten Years. | 

Sexes. 

Under 10. 

10, and 
under lb. 

16, and 
under 26. 

26, and 
under 45. 

45, and 
upwards. 

Males, 

52.6 

()5.0 

128.S 

117.7 

79.1 

Females, 

76.5 

58.1 

88.0 

01.3 ’ 

104.6 


their great irregularities will be immediately apparent. If the 
result's of the first cohmm, for example, [)c compared with each 
other, no one could anticijiatc such conclusions as the third and 
fourth columns present, at least not from the ordinary laws of 
human procreation 



Increments in Ten Yeais. ^ 

Tbriutoribs. 

• Male's. 

Females. 


Under 10. 

15 and up- 
wards. 

Under 10. 

45 and up- 
wards. 

Alabama, 

192.5 

62.0 

193.6 

93.1 

Missisippi, 

92.2 

1^>0.7 

79.8 

136.8 


• For the use of those who may feci desiroufj of contrasting the rales of in- 
crease in Sweden, with those of the diirereni Amerioau states (a subject on which 
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In the observations whieli were before advanc'ed, relative to 
the niaxiniinn increments from 1800 to 1810, a great degree of 
ivgularity was obser\(jd to ])re\ail among tliem ; and it was re- 
marked, that both males and females could be separated into two 
cla.’>hes, and that the greatest incremci’ts of each state fell in one 
or other of tliem. Thesi* classes ^^ere the third and fifth. Tlic 
same ])rinciplo lias been attemjited to be traced in the greatest 
increments contained in the table for 1810 and 1820, but not 
rith the sanu success, two excejitions being found to it in the 
males, and live among tin* (emalo. Nevertheless, the law be- 
fore observed will hr found to hold good, with respect to the 
males, in l\\el\e slates, in the class ol‘l(j and imilcr 2() ; and in 
elo\en slate ^ in the ela-'S (d' to and upwards. Of the females, 
lour states onlv mil lie hmnd m the I'oniKM’ of these- classes, but 
in the latlc-r sixteen; — anotlu! ('\idence in litvoiir of the suppo- 


it is my mU-ntion to oilt'r .i tVw n'liiaiks in jinotluT ])a[)L'r), the followinj; Tables 
aic iiddctl. I'o cua'ilo the eomjuioon to ])e inatle uitli greater ease, the Svedish 
return*'’ have lueri thrown into iivc j lussc'-, ciuiesj.oinlnig, a,'- nearly as circiinulauces 
v\ill allow, wuli the American disisioio. It i*^ a niutrer of regiel to be obliged to 
depart, m an m(|uir\ of tins kmd, Ironi a (la^''lflcat:o)u•^ age^, so tuily pliilosophical 
a*, that which has licen inaturod Iw WAiiorMiN, and the other enliiThtened niem- 
heis of the 'falulli'ai oi lin.nd of Topcdation, to assimilate it to one Ic.ss per- 
fect and usefiiJ, ’rune, how ever, ina\ do that for the American returns which it 
has done f r tlie Swedish. Huine w.is not Iniili in a 
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+ 32.1 

+ 29.t 

+ 32.0 
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to 1 
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+ 3.4 

+ 3.7 
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4 9.9 
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sition, that it is the result of some law. The lollowiiig; Table, 
however, will more comj)letely show the slates and turritories 
which conform to this law, and those wliich deviate from it. 
Thcffemiiles present the greatest irregularities. 


States and Territories in which the IMaximum Increments 
of Males jire found. 

l(i, and under 2G. I 26, and tinder 45. | i5, and upwards. 


Connecticut, 

Massachiisets. 

jMainc. r 

New York. 

Rhode Island. 

New Hampshire. 

New Jersey. 


Vennonl. 

Pciinsyhiinid. 


J Iclaware. 

Ohio. 


North Carolina. 

Indiana, 

1 South C.in'luui, 

Mar\land. 


<»eori;id. 

Vii "iiiia. 


Tem.i’ssee. 

Louisiana. 


Kt UtlK nv. 

Alabama. 


AIj'>‘'IMppi, 

Illinois. 

I 

(InlUTUbl.'. 

Michi,£;an. 

1 


States and Ten donee 

Jti w hkl. the .Maviinnni ])»' n ou 1 'i l eiubies 

are ioimd. 

Under 10. j 

Id, and un- 
der 16. 

j 16, aod’'ndti • ?6. and t.o.iei i'p. 

1 26. , 


Altiliaina. 

Illiiioi', 1 New Yoik 

j M 

i lilt. 


jNc'\ r 1. 

' Klaud. 

, Ne \ ’ Ihiinpbhiu' 


j Peru ivanut. 

1^' aec’KUl. 

' Veruioni. 


Yir'-iiii-b 

1 

1 h'aM'JI’X'. 


,1 

1 

’ 

’ Ohio. 


! 


1 indi na. 


i 

I 

1 ]\Ianl..nd 



1 

1 

j No:.h Tarolii 


1 c 

1 . 

j ‘‘■ot th Cai 


i 

1 

j i. 


‘ 

1 

1 

'll 'ssoe 



i 

1 

IV e mucky. 


i 

i 

1 .'\ll''bi.Sip(>l. 


j 

k 

j Miclufran. 


Tile preciHiing survey lias ailoulwl tlio iiiost. ample grounds 
for presuming, that the increase' of the American population 
has not proceeded from procreation alone. To indulge such a 
supposition, indeed, would be to attribule to the operations of 
nature a stories of irregularities of the most improbable kind. 
If wc select, by way of example, the greatest and least rates of 
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increase of the males, for the four great divisions of the states 
aijd territories, during the period last reviewed, as in the fol- 
lowing Table, 








26, and 
under 
45. 


Northern 

f Maximum, 

Maine, 

lth2 

14.7 

.39.8 

25.6 

44.3 

States, 

( Minimum, 

Connecticut, 

— 2.6 

0.9 

8.2 

8.2 

6.5 

Middle 

f Maximum, 

Indiana, 

iOl.8 

495.9 

531.7 

507.6 

528.1 

States, 

( Miuiinum, 

Delaware, 

— 6.2 

— 0.1 

7.1 

— 4.6 

13.4 

.Soutlicin 

f MasiraumJ 

T.ouisiana, 

243.7 

250.2 

457.8 

413.1 

398.7 

Slatc.s, 

i Miruinum, 

Virjjnj 

6.3 

ti.ii 

14.1 

10.1 

8.3 

Terr'u- 

f i 

1 I'h'nois, 1 

365.H ! 

317.3 

3H8.(> 

1 329.8 

.375.0 

U 

( .Afiinnuun, 

('ol' hia, 1 


32.1 

42.8 

37.3 j 

49.1 

w'e SUM' 

M ilUUU'CL.C 

M'ly udsui* 

•]u‘ p'ropriciv ( 

)f cons 

iclering 

a very 


Jiiige pjojuM'i'.'M* f'li ‘iiciviiM' us uuMHg from iimriigration. 
And ahliun'OK iii d 'n'jH'rhrt >lnl.e of oui statistical 

^^no^vlec^a. . ; o'-t' .u h\, M'llh any thing like pre- 

rjMoiis the ii’.ws iii aJiich |ni‘creaiioi] and immigration 

ho\o p>‘ .ai'oil, .so a'^ to prod ^’e.siilis so singularly diversified 
;!'> those li»( !* ’’jow hot') tin ol'jeet of the preceding pages to 
Mirvo), th-av .**•! he nu ol) SoO that, iu many <if the states, 
Uu* latter eau"'. id, •’! .. w oun de^*i(udh' tl;e most powerful in 

)»rodMeing tin io. Uw ao -.lar oceasioiK an cpporlanitv mav be 
adorovd h)r {h-en-mg hiiportant relations ;y but, in the 

"lean me it m:r. be ri'irarkt vi, tliat it does not ajipear, from 
the evidence vvitli whjvli .ne at present varnished, t4mt the 
laws wh I inlhu tua proo!-(‘ oton in »he New World are mate- 
rially dillereiU from iho’Nt w^ueh prevail in the Old. Subse- 
quent il3l|uine.^, ani* moic ni!i;,enl-e documents than we at pre- 
s(iu po^se.ss. iiiav throw ;icvv i -^iu (iH the sulijeel, and dimi- 
n’ \ i(k' uiijiression whic h ' jv i ^ e n made on the minds of many 
enlightened men, that tlie rajudhy with which the Americanqx)- 
puUition has increased, i,^ more to be attributed to immigration 
than to any other cause. Still the piquiry must be approached 
with caution, and, in the absence ol* so’^^ny necessary data, even 
speculation itself may be useless. If wc consider, however, the 
present condition of Eurojvc, and the causes which contribute to 
, VOL. VIII. NO. 16. APIIII. 1823. Y 
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render the maintenance of a laniily difliculL and distressing to 
the labourer, and coijtempliite the advantages which thcVestepi 
regions of America disclo.-e, where tlic wages of industry are 
high, and where the real labounT enjoys the best fruits of tVe 
earth in abundance and j)eace, we may perc^ve at least fbme 
ground for presuming, that the effects of immigration hare been 
great. In no antecedent state^f the world has so immense and 
so indefinite a theatre been opened for the increase of the human 
race, not only, it is to be hoped, in number, buV also in wealth, 
hapjjiness, and virtue. At the ])resent moment, wo can con- 
template a surface of fertile country upwards of SOOO miles in 
extent, reaching from the present remotest settlements to the 
shores of the Pacific (Jeean, enjoying all the blessings of the tem- 
perate zone, intersected by innumerable streams, possessing the 
primitive and undecayed energies of nature, and capalde of af- 
fording, for centuries to come, the best fruits of the earth in un- 
limited abundance. 

It is in the neuly settled states that we have met with the 
largest rales of increase; and there is no room for supposing, 
but that a large jiroportiou of their inhabitants will acnuirc fixed 
and settled habits, and thus possess the means of calling into 
full and perfect exercise all the active principles of population. 
These considerations, joined to l lie farther influx of other settlers, 
must, in subsequent yeafs, give a prodigious impulsG to their 
numbers. jS<ane portion of the inhabitants (jf these new states 
will, it is true, retain their migratory habits; but tins, so far 
from proving any ehech to the jmpulatloii, will rather be the 
means of increasing it ntore ra]>idly. On llie unet rlain frontier 
of the American territory, where civilized gives place to sa- 
vage life,’’ crowds of such adventurous emigrants resort, dis- 
pensing with the advantages, and exempted from all tlie re- 
straints, of social life. Here they act in the double capacity of 
cultivators and liuntsmen, partly civilised, and partly savage, until, 
by the advance of new emigrants, they are gradually surround- 
ed with improvements en cyery side, and are at length brought 
within the pale of or(lep,:2ad law. Tired of this controul, and 
anxious to resume their free and licentious habits, they dispose 
of their lands to emigrants of a more settled character, and again 
take their station on the verge of tlie desert, there to bear thc^ 
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brunt of savage liostiiity, to bunt and lo cukivate, and, hy their 
resolute’ and ferocious habits, to rc[)rc.ss tlie inroads of the cxas- 
})eraled Indians, and to act the pail of successful pioneers, in 
clearing tlic way for the great mass of the American }K)pulation. 
It i; ,ln this manner that the countrv graduuily assumes the as- 
pect of* civilizatioji, and that the dwellings of men arc seen to 
take })Iaceof the haunts of wild beasts/*' The migratory habits of 
such men, so far, therefore, from proving any clu'ck to the increase 
of Liie populatlv)!!, actually prepare the elements for a more ef- 
fectual advancement ot‘ it. Tlie labours and dlfficullics of the 
l't'\v, become the means of promoting the happiness and welfare 
of the many. And in the >tates and territories which have been 
latterly ]:)eopled, a icw years must produce a race of inhabitants 
altaclied lo tlie country in wiiich l)u‘y have taken up their abode, 
from the exercise of those sympathies and altaehinents which so 
soon s[)rmg u}), and iind root in the lunnan breast; but above 
all, by the strong eoiuiction which they will most probably en- 
tertain, tliat their pn ^ent eondilion is better than that which 
lliey have left. 

It may also be remarked, dial the jirinciples of population 
will lie called into more active exercise, in the early stages of a 
newdy settled state, than in its late growth. This will ajipear ma- 
nifest, wdieii \\c consider, that, in the first settlement of a state, 
the mosL lerlile tracts of country wdl be first occujiied, and 
vvliich, by affording the means of subsistence in gycatcr abun- 
dance than when the less prodnelive parts become settled, must 
necessarily give a gnatcr inijudse lo the population, in its former 
stages, than in its latter. It is also probable, that, by even sup- 
jK)sing the agricultural })opulation to predominate for a consi- 
derable period in the newly settled stales, considerable diversi- 
ties will arise' among the iueroments of the inhabitants of diffe- 
rent districts of the same territory, from the operations of the 
same cause. It is time, however, to husleu to the contemplation 
of a subject which makes a loud appeal to humanity,-— the 
Slaves. ^ 

( To he conihtutzd.J 
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Art. XV . — Analysis of a Journal of a Voyage to the Northern 
Whale-fishery ; irlduding Researches ayid Discoveries on tfie 
Eastern Coast of West Greenland^ made in the Summer (f 
1822 , hy William ScgRESBV^ jun. F. R. S., M. W. S., &c.^c. 


1 HE original design of the voyage, an account of which is 
given in the present work, waS the prosecution of the whale- 
fishery on the coast of Greenland and Spitzbergen. Discovery, 
Captain Scoresby tells us, was an object, therefore, that cou^ 
only be pursued subserviently to it, but it fortunately proVfcd 
compatible with the principal purpose of the voyage. The dioice 
of the fishing ground being left to our author, he preferred the 
coast of Greenland to that of S|Mtzbergen. This was not only, 
in his opinion, the most promising station for success, but like- 
wise most agreeable to his wishes, as affording a chance of ma- 
king important geographical discoveries. The result was highly 
satisfactory. The fishing proved successful, and an extensive 
unknown country w'as discovered. Wholly unassisted, and un- 
der very disadvantageous circumstances. Captain Scoresby exe- 
cuted the survey of a w ild and terrible coast,— explored many 
of its sounds, bays, and islands,— and was also enabled to enrich 
science with numerous new and interesting observations and 


views. . , - 

The experience •of three or four last years having de- 

inonstratocf •the ruinous nature of the whale-fishery in Balfiifs 
Bay, it will probablj' be entirely abandoned, and consequently 
the importance of the Greenland fishery, ^ here the losses have 
been comparatively small, will rise in importance. It cannot 
therefore be doubted, that the researches made during this voy- 
age on tlie coast of Greenland, will prove of great consequence 
to our trade in that quarter, and that they will afford such in- 
formation as may be the means of advancing the prosperity, and 
increasing the safety of those engaged in this adventurous empLy- 
ment. The re-discovery of the ancient Greenland colonies was 
also an interesting objett iiythe voyage ; and Captain Scoresby 
found, in every place he landed, traces of human inha- 

bitants, generally of Esquimaux ; but, for reasons stated in the 
Journal, it appears that despendants of Europeans also formed 
part of its population. 
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In tlje Introduction to the Voyage, we are presented witli a 
history of the ancient settlements on this coast, and of the many 
attempts made to re-discover them. Although all these attempts 
pi'oved abortive, owing to th«^ vast body of ice, extending to a 
great distance from the shore, it appears, from the observations 
exmtained in the Journal now before the public, that the coast is 
not inaccessible at present, but, bn the contrary, that it may be 
visited annually. If the coast, from the Arctic Circle to Cape 
Farewell, be really defended by a barrier of ice, as is the general 
o|nnion, of the accuracy of which, however, our author has 
great -doubts, the course he recommends to be pursued is a pa- 
rallel betwixt the latitude of 6*9° and TS'’, in some part or other 
of which limits, and frequently in many different places, the coast 
may l>e reached every summer ; and, wlicn the navigator once 
gets betwixt the land and the ice, there would be no great diffi- 
culty in reaching any of the stations of the old colonies, even down 
to Cape Farewell, the southern promontory of Greenland. Our 
author, in communicating his discoveries and observations, and 
in relating the various interesting incidents of the voyage, has 
(liosoTL, and with great propriety, the journal form AVe shall, 
therefore, in the account we are now to lay before our readers of 
the contents of this important work, adopt the same order. 

The ship llaffin, commanded by Captain Scoresby, in which 
the voyage was made, appears to havo been admirably fitted for 
the Greenland Seas., The various arrangements for the pur^ 
poses of the whale-fishery were of the most complete kind, and 
nothing was neglected wliich could contribute to the comfort, 
and scxrure the safety of' the crew. All the preparations and ar- 
rangements being finished, the Baffin sailed from Liverpool on 
the S7th March 182S. On the 28th, they were forced, by stress 
of weatlier, into Loch Byan. During the leisure afforded by 
this detention, our author employed himself in constructing a 
temporary apparatus for obviating the errors produced on the 
rate of chronometers by the action of terrestrial magnetism on 
those parts of the instruments whic^^arc formed of steel. The 
weather having become favourable, the;^left I..och Ryan on the 
7th April ; on the 10th, passed the Island of Tiree ; and the 
following day, at day-break, discovered the wild and solitary 
. rock of^St Kilda, whicli was passed at noon. 
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The ship being now fairly at sea, the ship’s corapany*.were di- 
vided into three ^ walpches/ containing an equal proportion of hffr- 
pooncrs, boat-ste(Ters, &c. This arrangement, which the large 
com^)lexncnt of a Greenland ship's crew renders easily practica^^^ j, 
gives each man, excepting on extraordinary occasions, l6 hour^ rest 
out of 24*. This is a great relief to them in cold weather, and serves 
to compensate them lor the extraordinary exertions to whk*]i they 
are sometimes ail led. At the ^same time, wc appointed a crew of 
six or seven men for each «)f our seven whale-boats, for the purpose 
of getting them fully jxrepared and ftted for the fishery, and for 
keeping them in order w hen on service/* P. 13. . 

On the 10th, tliey passed to the westward of‘ the Faroe Islaiids, 
at no great distance ; and, on day -break of tlie 14th, /^'Z/ m with 
ice, about 150 nilk'S to the eastward of* Iceland, in so low a lati- 
tude as 64° 30' N., — a position in which ('a])tain Scoreshy had 
never before seen ice. 

It must,*’ he remarks, ‘‘ liavc been brouglit Iiither by a conti- 
nuance of strong gales from the NVV. Its Gleet on the climate of 
Iceland, the wdiole ofwliieh island tlie ice .iiu'enred at tJiis time to 
envelope, must have proved hot.h disagreeable and baneful to the 
inhabitants. In summer, the iee geneially retires fir from the coast : 
but during tlie ])iv*(;ccling IS monilis, it is ])robable that the norihera 
parts of the island were never free frian its chilling intluence. 'I'o- 
wards the end of August 1821, a season wdien the ice sliould liave 
retired to its greatest di^jlance from sliorc, I 1‘ound the })roinon- 
tory of I .anganess encompassed by large streams of heavy drift-iee, 
whieii it ajxpears never led the coast the wdiole of the summer, 'fhe 
effect of tlii.s on tlic temyicKature was most striking. In descending 
from Lat. 71 to the higlie.st oiKservation of the iherinometer w as 
.38*, and when close in-.sliore, near J^anganess, it w'as 35'' at mid- 
day, and S2‘ early in the morning. It miglit be rcHsonahly expect- 
ed, that snch a d(’grtv of* cold in the height oi* summer avouIcI be 
destructive to vogeUitioii, and, eon.seqnentJy, most dangerous tt< the 
cattle, whose supply of herbage in this quarter is at all times scanty ; 
yet, in tlxe interior, we iire informed, by the Danish journals of the 
period, that the suiniiier of 1821 Avas uneommonly warm.” P. 14,15. 

On April 15. tlicy forevd their Avay through the icc, and got 
clear of it in the evening. The weather all day Avas delightful. 

Latitude at noon Avas 64° 41'. Ati hour or iw o before mid- 
niglit, a splendid aurora borealis made its appearance, and the 
following excellent description is given of it. 

Jt commenced in thgjk^rth, and cxtend('d itself in an arch across 
the z(,‘nith, towards ll)c south. A sort of crown was then formed in 
the zenitli, wdiich was most brilliantly illuminated, and gave out in- 
numerable coruscations of great beauty, and Avith astonishing velo- 
city. Thq light appeared to be equal to tliat of the full moon : and 
various flours, particularly blue, green and ])iuk, were t-tated b;? 
my officers to have been clearly observed. Its extren c distiijctnc^ 
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and tlic boldness of the coruscations, rcemed to bring it to a Iom 
elevation ; and, when the rays were dartetl towards the ship, it ap- 
peared almost to descend to the very mast-head. 

“ Between the parallels of 62 '" or 6S* and 70”, the aurora borealis 
is''bf very common occurrence, in the spring and autumn of the 
year,^ C)n the 3d of April 1820, I observed the most interesting 
display ,of tliis meteor that nearly forty passages to and from the 
fishery had afforded. The evening was fine and clear, the wind 
westerly. The aurora first appeared in the north, and gradually ex- 
tended in a luminous arch across the zenith, almost to the southern 
horizon. A dim sheet of light then suddenly appeared, and spread 
ovlir the whole of the lieavens to tlu* eastward of the magnetic meri- 
dism, while only a few insulated specks were visible to the west- 
MMrd- , The eastern ail rorm were grey and obscure, and exhibited 
little motion ; but tlie arch extending across the zenith, showed an 
uncommon playfulness of figur(‘ and variet}'^ of form. Sometimes it 
exhibited a luminous edge towards the west, in some places concen- 
trated into a fervid brilliancy, ddie rays were a little oblique to 
the position of the arch ; but generally ))arallel to eacli other, and 
commonly ran in the dirCi- tion of the magnetic north and soutli. At 
one time they extended sideways against the wind ; at another in 
the contrary direction. Now they shot forward nuiuerous luminous 
pencils, then shrunk into obscurity, or dispersed into the appearance 
of mere va])our. I'he colours were yellowdsh-white and gi'eyish- 
wdiile. All the stars of the fourth magnitude were visible through 
the meteor, even in its most vi\ id coruscations, f/rirt Major w'as at 
one time encircled with such a characteristic blazonry of light, that 
the Bear seemed to spring into figure, and to be shaking his shaggy 
limbs, as if in contempt of the less distinguished constellations around 
him. The rieiades wxre almost obsured by the liglit produced by 
the aurora ; though \T'nus, and all tUe .superior stars, slione with 
becoming splendour. I have never bee]i eeiisible that the shooting 
of the aurora w'a.s accompanied by any noise ; the tiv*bulence, in- 
deed, of the w^ater at sea, or noise of the sails during calms, prevents 
slight sounds from being heard/' P. 1 (i- 1 8. 

For some days after the aurora borealis, tlic w eather was fine. 
During a run of 50 leagues, tlic sea was con^stantly of an olive- 
green colour, remarkably turbid ; but, on the afternoon of the 
17th April, It changed to transparent blue. This green appear- 
ance of the sea in these latitudes, was f>ceasioued by myriads of 
small marine animals. A calculation ofltlie number of these 
animals, in a space of two miles, square, and ^250 fathoms deep, 
gave an amount of 20,888,000,00(J,OOCV 

Their I.atitude, on the 1 7th, was>S5° 58', Long. eT 53' W. A 
great quantity of drift- wood passed during the day. Two trees 
^were picked up, one of wducli was about 30 feet in lengfh. This 
I wood is probjibly derived from some of the great rivers of Sibe- 
ria, piiicli ^npty themselves into the Ihozen Ocean, and being 
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carried by the westerly current prevailing on this coast, is dis- 
persed throughout the Greenland Sea. The wood is pine aKd 
birch. It is not uncoiniiion to find trees imbedded, in an up- 
right jx)silion, in the middle of large sheets of ice,— a circutn- 
stance which, our authof remarks, is in favour of the supposition 
of such ice having been formed near land. On the 18th, they 
again fell in with ice. The day following, at noon, having had 
a good run during the night. Captain Scoresby observed in 
Lat. 6*8° 45', Long, by chronometer, 0^ 8' W, The variation 
was found to be only 14® W., on a by E. course, but Uie 
real variation must have been about the difference of 8°, 
being the effect of the “ local attraction ’ of the ship on the com- 
passes. 

The amount of ^ deviation' on every point not being } et asccr- 
taiuedj nor the points of cliangc, we sailed in considerable uncer- 
tainty. whenever an alteration in the course was necessary. The 
Balhn having an iron- tiller, and much heavy iron-w'ork about the 
rudder, has an extraordinary deviation in her compasses. In her 
first voyage (1820), it was .still more considerable, and not a little 
dangerous before it was discovered. It produced an error of a de- 
gree of latitude in one day s run, on a NE. by K. course, — the de- 
viati(m on th^^.point being twenty-two degrees. On carrying a 
pocket compass found the (juartcr-deck, to ascertain the cause of 
attraction, 1 discovered that it was principally owing to the piping 
or chimney of the cabin-stove, which had inadvertently been made 
of sheet-iron, and had consequently an attractive energy Qiccording 
to Mr Barlow’s invesitigations) elgual to a pillar of solid metal, of the 
same quality and diameter.*" (m removing this chimney, though 
eight feet distant from the binnacle, the devirtion was diminished 
more than two-thirds/’ E. 21, 22. 

On Sunday, tlie Slst A [nil, had a hard gale from NE. and 
NNE., but which having l)ecn foreseen by means of llic baro- 
meter, proper precautions were taken to secure the vessel from 
its effects. A little before sunset on the 22d, a weathcr-gall 
(or tlie limb of a rain-bow) of great brilliancy, aj)pcared. The 
weather-gall is gericr^y considered by seamen as the harbinger 
of a storm ; and we find, from the Journal, that the next day 
was stormy. On the 25th, observation was made in Lat. 75® 5'. 
Tor two or three nights p^Sediiig this. Captain Scoresby says 

we had no darkness, 'tnit only faint and diminished twilight. 
Now^ we were advanced into the regions of continued day, where 
the sun, for months together, sweeps round the North Pole with- 
out ever descending below the horizon.” ' \ 
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Haviqg now reached a JisJihig latitude^ preparations were made 
fo? tljc fishery. The number of boats was seven. In each of 
lliem were coiled six whale-lines, of 120 fathoms. They were 
also fitted up with all the apparatus of harjioons, lances, oars, 
axes, flags, &c. as usual in their equipment. On the 27th April, 
at 5 p, M., the ship passed the 80® North Lat., being within ten 
miles of Hackluyfs Headland, id Spitzbergen, a latitude which 
ims reached withemt cjcpericnchiff any frost. In the evening, 
th« wind coining off shore, the sky immediately became clear, and 
displayed a large extent of the northern coast of Spitzbergen, of 
which the following description is given. 

I’liis coast is mucli lower land tlic western, and more uni- 
formly covered with snow, few ridlwlli^ even points of naked land, 
heiiii>- visible. The western coast, (Si the other liaiid, ])resents al- 
ternate streaks of black and Avhite. The former colour, consisting 
of ridf»cs of luiked rock, which appear black, contrasted w ith the 
brilliant w'hiteness of the snow, fmjueritly runs from the summit 
directly tow'ards the base ol' the mounUiin, but oftener becomes con- 
cealed beneath a bed of snow and ice, as it approacJies the water's 
edge ; the latter colour, the white, consisting of snow^ and ice, fills 
all the ravines, dells, fissures, and ^ alleys, and reflects the light of 
the sun wdth such intensity, that the tracts of snow-clad land exhi- 
bit, as near as possible, the colour and splendour of the moon at the 
full. The ice and rocks being thus higlilv illuminated, and strong- 
ly contrasted, — being constructed on a majestic scale, and rising with 
peculiar steepness out of the sea, — give a character to the Spitzber- 
gen scenery highly striking, interesting^ and indeed magnificent. 

As soon as Ave passed to the north w^ard of Cloven Cliff, the 
north-w estern land of Spitzbergen, the Avhole of the iiortlierri coast 
Avas seen through a higlily and unequally refractive medium. In 
con.se(pience of this, ♦he cliffs Avere reared to iin uncommon altitude, 
and presented the beautiful basaltic character, which it is a general 
propel ty of this remarkable state of the atmosphere to produce. 
The ajiparent columns were all vertical, or nearly so, and, when 
slightly waved, maintained their parallelism, the curvatures of the 
adjoining columns corresponding wdth each other.” P. ^6’, 27- 

In the passage from Tdverpool to this station, only the usual 
birds of the latitudes passed, which are enumerated, w'cr^^ met 
Avith They now^ continued to approach the Pole, in a sea clear 
of ice to the NW. and W., until one in, the morning of Sunday 
the 28th, when, in Latitude 80° SyH, they were stopped by the 
main ujorlhern ice. In the afternoon of this day it fell calm. 


^ • Procdlaria pelagica^ near Harris; Pekcaniis bassanus off Vaioe \ Frocella^ 

^ ria glacialisf frorn Harris to Greenland ; Lams rissa, parasiticus., glaucusj eburneus, 
frequent y bn appioachinpf Spitzbcrf^cn, Alra alh\ Colymhus pylle, C\ froths 
'\erna kiruvAlf Embcrha nivalis., Kc. 
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SJlo^v^ bepfan to descend, and the mercury in the baronipter sunk 
to 29' 40', thus anjpoi«icinpj a gale, which speedily folio wtd. 
Ne}i.t morning the >\ind moderated, and a heavy fall of snow 
commenced. This circumstance, with a low state of the baro- 
meter and a heavy sea* indicated a renewal of the gale from 
another quartc7\ The wind chopped rounA to the northward, 
and it presently blew very haVd. This sudden change of the 
wiAd occasioned a great decrease of temperature ; for in the 
space of sixteen hours, the thermometer sunk from 32° to 0^^ -7-2°, 
being a fall of 34°, the most remarkable range of tcmperattire 
ever experienced by Captain Scoresby in the Greenland seas. 
On the 3()th April, whcHfj^sun broke through the clouds, a 
change of teinjicrature ItMHifeducecl from 3° or 4° Ijelo^v zero, 
to -f 14°; and further, the side of the ship on which the sun 
shone was heated to 90' or 100\ and tlie pitch about the bends 
became fluid. Thus, while on one side there was uncommon 
w^arinth, on the opposite was great cold. 

On the 1st May, at 5 a. m., Captain Scoresby calculaU^d that 
he had advanced to 80° 34', n distance ol'only 560 miles from 
the Pole ; but the Increasing a<x*nrmilation of ice to the north- 
ward, and the want of wlialcs, did not encourage further sailing 
in that direction. Tliey were now within a .short distance of the 
extreme accessible point of the Greenland ice tow ards ^he north ; 

‘‘ and the Baffin, °° sliys Captain Scoresby, ‘Svas, without question, 
in tlie highei^t latitude of any ship at that moment on the sea ; and 
tlierc was no doubt on my mind, when I stood on the taffrail, as 
tlie ship was turned before the wind, that I was then nearer to 
the Pole than any individual on the face of the earth. They 
continued cruising amongst the ice under various latitudes in 
search of w hales ; and the first was captured on the 6th of May, 
in Latitude 79^ 31' N. On the 9th of May the cold w^as intense 
being — 8°, the greatest degree of cold experienced by Captain 
Scoresby during twenty voyages to Greenland. 

Though WT had snipoth winter, and kept the companion-door 
constantly closed, the cahin^.becauie more uncomfortable tlian the 
deck. Water sjiilt on tW table, within three feet of a hot air-.stove, 
became ice ; washed linen became li.-ird and sonorous ; and mitts 
that had been hung to dry exactly in tlie jVont of the fire (the gratV 
being full of blazing coal.s)^ and only tliirty inches distant, were par- 
tially frozen ; and even good ale, placed in a mug at the foot ot thek 
sio\e, began to congeal ! A dajiq) hand a]'pl!cd to any.mciall> suh;i;^ 
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stance in^the open air stuck to it ;*ancl the tongue brought into con- 
tact witli the same, adhered so firmly lliat it could not be removed 
, without the loss ol‘ the skin. Sonic of the sailors suflered consider- 
ably from })artial frost-bites. The cooper had his nose frozen^ and 
was obligctl to submit to a severe friction wdth snow ; and the boat- 
swain' almost lost his hearing." 1\ 43, 44.^ 

On llie same day several parhelia or mock suns were seen. 
The naiitical operations of this day were of the most difficult 
kind which the whale-fishcrs have to encounter, and in which 
imjmbersof ships aro annually damaged. The following passage 
affords abundant proof of the great ini})ortance of the Greenland 
fishery, in forming active, ready, and ex])ca*icnced seamen. 

Most of the ma^^ses of drifl-ice, among which w e had to force a 
passage, wxue at least twenty times the weight of the shi}>, and a^; 
luird as .some kinds of marble ; a violent slioek .tgaiiist some of them 
might liave been fatal. Ihit the diiHeulties and mtf icacies of siicli 
situaiiouH, affording cxei ei.se for the highest jiossible exertion ol‘ 
nautical skill, are capable of yielding, to the per.'-on wlio has tlie 
management of a sliij), under such eireiimstanees, a degree of en- 
joyment, which it would be difhcult for navigators, accustomed to 
mere commoii-]:lace operations, rluly to ajipi eeiat(*. TJie ordinary 
manugement of a shl}», under a strong gale, and witli great velocity, 
exhibits evolutions of considerable elegance ; ]u:t these cannot be 
comparable W’ith tlie na\igation in the inlricacii's of iloating-iee, 
where the evolutions are frequent, and perpetually Vtarying, — where 
mana'uvres are to l>e accomplished, th.-it extend to the very limits of 
[lossibility, — and wlu're a degree of hazard attrielies to some of the 
operations, wdiich would render a mi.stake ol’ the iielm, or a miscal- 
culation of the ])ow’ers oi‘ the ship irrenualhVok and destructive. ' 
1\ 4f), 47. 

On May they got beset in tlie ice; and this pcricxl of 
lei.sure afforded our aiitlior an oppori unity of carryiifg into ef- 
fect stmic nu’gnetical experiments, of which an intercsling ac- 
count is given, from })age 5i2 to fiO 

On Monday, the 20th, the ice began to moAc ; and, alter six- 
teen lumrs constant exertion, the ship suect'cded in reaching a 
free and open navigation. Having met witli little suc(‘css in 
fishing in tlicsc high latitude.^, iluy now s.ailecl soulhwakd, lo 
what is called the JVest Land Fishing-Groand^^ extending fron» 
Lat. 77'’ downwards, where, withl’n these last three or i our years, 
the only good cargoes had been obtiJ^ned. On the 23d May 
^they reached Lat. 74° 48' N., being tlic parallel where they }jro- 


• We are reluctantly compcllctJ lo po.stjionc lo next Number, a full account ot 
all Cigitain Sc^/resby’.s Magnctical Kxpcnmcnl.N, aiul ol bis TVtdgnctinietcr and 
\rhronoineti i^il C ompass. 
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posed to renew their searcli for whales. In this latitude they 
again entered the icfi, pursuing a NW. and N. course ; and*^on 
the 24th saw several whales, but captured none. On the 25tli 
the ship encountered a heavy gale, of which an interesting ac- 
count is given. For scVeral days subsequently, the weather was 
generally foggy, \vith southerly and easterly winds. The tem- 
perature of the air being near Ho the freezing point, the fog was 
deposited on the rigging in a thin coating of transparent ice, so 
that the ropes, yards, appeared as if made of ice. On the 
30th, the ship was nearly beset ; but next day a change of wind 
broke up the ice again. On the 1st June the ice was in such a 
state as to allow them to advance nearer to the land, and one 
whale was killed. On the 3d June many whales were seen, iind 
one captured. On the 4th June they pushed still further to- 
w^ards the west, but were again confined in the ice until the 7tli. 
During their besetment they saw many narwals, of which ani- 
mal a curious account is given. An observation for the Lat. 
in June 5. gave 74° 18'. On the 6th, in the morning, all the 
rigging of the ship w^as thinly covered with a double fringe of 
snowy crystals, consisting of the particles of fog that had been 
deposited during the night on the opposite sides of the ropes, as 
they were successively presented to the wind, on tlic ship being 
repeatedly tacked. This appearance, with others of the same 
character, leads our author into a discussion in regard to the for- 
mation of snwv-crystals ; all of which, wc may remark, arc regular 
six-sided prisms, or modifications of that figure ; and, therefore, 
l3elong to the rhomboldal scries of crystallization. On the 7th of 
June, such finely marked appeared in the atmosphere, 

in connection with the horizon, as to present a perfect map 
oi‘ all the ice and openings of water for twenty or thirty miles 
around. 

The reflection was so strong and definite, that I could readily 
determine the figure and probable extent of all the fields and floes 
within this limit, and could distinguish packed or open ice, by its 
duller and less yellow iinage ; while every vein and lake of water, 
producing its marked refiectipn by a deep blue?, or bluish-bluck 
patch, amid the ice-bliiiks>^ enabled me to ascertain where the* most 
water lay, and the nature of the obstacles that intervened. By this 
means only, I discovered a large opening immediately to the north-\ 
w estward of the lake wc had so long navigated, with a considerable j 
e xpanse in the same direction, at a greater distance bounded by 
5-^'ccts of ice that appeared to he of prodigious magnitiivile. This in*y 
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duced me to examine the ice very closely ih this (juarter, when, in 
the very spot marked by the blink as being tlie narrowest, the ice 
wasdbund to be in the act of oj)cning, so as to permit our passing 
through towards the north-west. At the extremity of the first open- 
ing, or lake, there was a compact barrier of floes, wherein, howe?er, 
after a few hours detention, we discovered a narrow dubious chan- 
nel, that eventually conducted us into the t^xpanse of water pointed 
out by reflection in the atmosphere.” P. 80, 81. 

The night of the 7th-8th, wls stormy, witli snow or fog ; 
but in the afternoon the sky was clear, when land was discovered 
extending from N. by E. to NW., the nearest part supposed to 
be at the distance of fifty miles. 'J'his was the eastern coast of 
Greenland, being a continuation towards the north of that coast, 
on wliicli the ancient Icelandic colonics were planted in the tenth 
century. 

“ I looked on it,” says our author, with intense interest, and 
flattered myself with the hope <»f being able to land upon some of 
its pieturesejue crags, where European foot had never trod, before 
the season for the fishery should come to a close. As no ship had 
ever before penetrated (1 had reason to believe) within sight of this 
coast, at so early a period of the summer, I w'as encouraged to ex- 
pect that my wislies would not be difliciilt to accomplish ; and, as 
the main design of my voyage was fortunately compatible with re- 
searches about this unknow'ii region, 1 determined immediately to 
penetrate, as far as possible, towards the shore.” P. 82, 83. 

Their latitude being 74“^ 6', the southernmost land in sight was 
considered as the HoId-w ith-Hope of Eludson, and the most 
northerly as Gale Elamkes"’ Bay. On' attempting to proceed to 
the northwest, they were interrupted by a solid barncr of fields 
and floes of ice, closely wedged together. They were therefore 
forced to remain until some change in the ice should take place. 
Captain Scoresby, in rowing amongst the ice, was struck with 
the numerous remarkable forms it assumed, and of which a par- 
ticular account, illustrated with plates, is given in the Journal. 

The sliip still continuing beset. Captain Scoresby employed 
his leisure hours in making observations on the local deviation 
of the Baffin ; and of which a highly curious and detailed ac- 
count is given in the narrative. Early in the morning of the 
11th June, during a perfect calm, ‘♦the pressure in the floes re- 
laxed, which enabled the ship to get K'^arer to the coast. On 
the l2th of June, the land being only ten or fifteen leagues dis- 
, .ant, drawings were made of its appearance, and a set of obser- 
|vations on its bearings. The nearest approach to the land was 
j^bout ten leagues ; beyond that limit it w^as impossible to advance, 
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oil account of the barrier of ice. Tlie weather, however, was 
clear ; and the coast, for an extent of ninety miles, was con- 
stantly visible; anef the various headlands, owing to their great 
eler ation, were strongly shewn ; so that a tolerable survey was 
made of the more prominent parts of the coast. In carry jng on 
this work, Captain Scoresby had already fi\e or six stations de- 
termined astronomically, and had employed upwards of fifty 
angles or bearings. 'I^he general trending of this coast, extend- 
ing from Gale Ilamkes’’ Bay, in Lat. 75'", to Bontekoe Island 
and Hold-with-Hopc , in 73® 30', is SSW., true. It is almost 
wholly mountainous and barren, and its ordinary height 3000 
feet. Of tills land, only a few points had been previously 
named ; and, therefore, Captain Scoresby properly considered 
himself entitled tt) give names to the others ; and hence wc have 
Kateris B;iy, ^^^Jllasl()n Foreland, Scotfs Inlet (in Iioriour of 
Sir Walter Scott), lIome‘’.s Foreland, &c. In the midst of his 
ojx^ratioiis for the survey of this coast, it fortunately bajipened 
that the moon, at a convenient distance from the sun, for deter- 
mining the longitude, became visible, and this valuable oppf)r. 
tunity was not lost. From six sets of distances and latitudt's, 
he obtained the mean longitude of 17® 54' 30" W., for the place 
of the sliip on tlie 14th rjimc. These observatioiis for the lon- 
gitude, enabled Captain Scoresby to ascertain the exact effect 
in a particular case, of the extraordinary refractive property of 
the atmosphere in the Aictic Seas, which, without such proois, 
would scarcely have been credible. 

The coast that lias just been described, is in general so boltl 
as to be distinetly visible, in the owlinary state of the aUntisphere, 
at th.e distance of sixty miles ; but on my last voyage into these re- 
gions, one part of this coast w'as seen, when at more than double 
this distance. Tlie partic ulars were these : — I’owards the end of 
July 1821, being among tlie ice in Lat. 7T 10', and Longitude, by 
lunar observation and chronometer (which agreed to twenty-two mi- 
nutes of longitude, or within six geographical miles), 12® .SO' 15" W., 
land was seen from the mast-head to the westward, occasionally, 
for three successive days. It was so distinct and bold, that Cap- 
tain Manby, who accompanied me on tliat voyage, and whose obser- 
vations are already licfore the ]>iiblic, was enabled^ at one time, to 
tiike a sketch of k froip tlie deck, whilst I took a similar sketch 
from the mast-head, which is preserved in my journal of that 
year. The land at that time nearest to us was Wollaston’s Foi 
land, which, by late surveys, proves to lie in Latitude 74“ 25' (tlr 
middle part of it), and Longitude 19* 50' : the distance, therefore 
must ha ^'0 been at least 12() mile.s. But Holme’s i^relaiid, in 2l[^ 
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\V. Long., dibtiiiguished by two remaikalle hummocks at its extre- 
iiiitiesj Mjis also seen ; its distance^ by calculation, founded on astro- 
no-ttical observations, being 140 geographical, or l6’0 English miles. 
In an ordinary state of the atmosphere (supposing the retraction to 
b'^ one-twelfth of the distance), any land to have been visible frejn a 
ship’s mast-head, 100 feet high, at a distance of 140 miles, must 
have been at least two nautical miles, or *12,000 feet in elevation ; 
but, as the land in question is not more than 3500 feet in altitude 
(by estimation), there must have been an extraordinary effect of re- 
fraction equal to 8500 feet. Now, the angle corresponding with an 
altitude of 8500 feet, and a disUuice t)f 1 40 miles, is 34' 47", the value 
of the extraordinary retraction, at the time the land was thus seen : 
or, calculating in the proportion of the distance, which is the most 
usual manner of estimating the I’clraction, it amounted to one-fourth 
of the arch of‘ distance, instead of nnc-tweifth, tlie mean quantity. 

J'hat land was seen under ihe^e circiinistances there cannot be a 
doubt ; for it was ob.servetl to b(‘ in the same position, and under a 
simihu’ form, on the J 8th, 2.3d, 24tii, and 25tli July 1 82 1, wlien the ship 
was ill longitude from 12“’ 30' to 1 J ^')0' W., and on the 23d it remained 
visiblefor twenty -four hours together; an<l, though often changing its 
appearance, by the varying influence of the refraction, it constantly 
preserved a unilbrinity of position, anti general similarity t)f character. 
In my journal of‘ this day, 1 find I have observed, that my doubttv 
about the reality of he land were now entirely removed, since, with 
a telescope, from the mast-head ‘ Jiilk, dells, patches of snow, and 
masses of naked rock, could be satisfactorily traced, during four- 
and-twenty hours successively.’ 'I'his extraordinary effect of refrac- 
tion, therefore, I conceive to be fully established." 1\ 10() — 108. 

A thick fog prevailed lht‘ greater part of the 15th June. On 
tlie ITtli the weather was j^erfeclly clear, and the land in sight 
all the day. As they advanced southward, some additional 
headlands were discovered, and tin* Ijearings of them taken. 
The Latitude at noon was 73" 17', Long, 17" W W. On the 
18th, an opportunity oflered of prosecuting the surveys, 
and some additional bays, licadlands, and islands, appeared in 
siglit, but the distance was too great for getting tlieir accurate 
outline. One of these we observe named Cape Franklin, in 
honour of the distinguished leader of the Arctic I.and Expedi- 
tion, and others, in conipliinent to Freycinet, Humboldt, &c. 
The Latitude, at noon, was 73'^ 1', Long. 18* V W. On the 
19th June the weather was calm and clear, and the sun warm 
and most oppressive. The sea reflected objects as accurately as 
a mirror, from its unruffled surface. 

The strong action of the sun's rays soon produced such an un- 
equal density in the atmospliere, that some of the most extraordina- 
|ry phenomena to which this circumstance gives rise were exhibited. 
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The land, to appearance, was suddenly brought fifteen or twenty 
miles nearer us ; its boldness and clearness, as seen from^thc deck, 
being superior to wh^it its elevation and distinctness had previously 
been as seen from the mast-head. The ice about the horizon as- 
suiKed various singular forms : — hummocks became vertical columps, 
— floes and fields arose «above the horizon, like cliffs of prismatic- 
formed spar, — and, in itiany places, the ice was reflected in the at- 
mosphere at some minutes elevation above the horizon. The ships 
around us, consisting of eight or nine sail, presented extraordinary 
characters. Their sails and masts were strangely distorted. Some- 
times the courses would be depressed to almost nothing ; tlic top- 
sails expanded to near four times their proper height, and the top- 
gallant-sails truncated. Occasionally a very odd spectacle occurred ; 
an additional sail appeared above the topgallant-sail, like a ro37^al 
hanging loose ; and sometimes the expanded topsail, divided into 
two distinct sails, b)’ the separation of all the additional height given 
by the refraction, vdiich, slowly rolling upward, as it were, like the 
lifting of a curtain, disperstxk and became invisible, after leaving 
the mast-head. Above some distant ships, there was an inverted 
image in the air, many times larger than the object itself ; this, in 
some instances, was at a considerable elevation above the ship ; but 
it was found to be of a less size whenever tfie original and the image 
were not in contact. The image of one ship was distinctly seen for 
several minutes together, though the object to which it referred was 
not in sight ! One ship was crowned with two images ; tlie first an in- 
verted one, and the second, a circuinsUince I never before observed, 
in its proper position. Altogether, the shipping, and other objects 
around us, presented a most amusing spectacle. They were ]>er- 
petuall}^ changing their appearance, and afforded me abundant 
entertainment for hours together. The most remarkable effect pro- 
duced, was on the most distant objects, the interesting apj)earances 
of wliich not being discernible without the use of a teleScope, pro- 
bably escaped general observation.” P. 117 - 11 . 9 * 

The days of June 21, 22, and 23, were employed in the ac- 
tive piii;suit of whales, but without success. ; and here an inte- 
resting aceount is given of the loss of one of the harpooners, who 
got entangled in one of tlu* lines, and was hurried from the boat 
into the depth of the ocean, with the velocity of a cannon ball. 
On the 25tli a wlialc was liarpcxmed. It took 960 fathoms of 
line from the fast-boat,’" was re-struck, and killed, after an in- 
terval of three hours. On the 26th of J unc, the whales having 
left them, they proctx^ded to the westward in search of them, in- 
to a large clear opening, sey{?ral leagues in breadth. In beating 
through the ice to reach the opening, irregular alternations of 
blue and t\irbid-grcen water were observed, on every tack the 
ship took. In the evening, they again approached nearer to th'' 
land, being in Lat. 71° 9', Long. 18"" 48' W., and obtained a 
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series of bearings of the coast, and a sketch of about ninety miles 
of coast. On the 29th a narwaJ was killed, and the crew were 
actively employed until the 3d July, in the pursuit and killing 
cf whales and narwals, and many curious details arc giv^n in 
the JTpurnal, in regard to the habits, mjanners and structure of 
these r/?inarkablc animals. The whales having disappeared, 
they now cruized about in different directions amongst the ice. 
An immense quantity of the Little Auk flew past the .shij), to 
the west. For many hours successively, perhaps from one to 
three flocks, consisting, on an average, of about two or three 
hundred birds, passed them in the minute, all flying in the same 
direction. It was calculated that near hal/' a ifitUion of these 
birds appeartHi widiin sight in the course of twelve hours. 

On the 5th, th(‘y were in l^at. 71'’ 7', Long. 18^ W W. On 
the morning of the 9th, the atmosphere was in a highly refrac- 
tive state, concerning which many interesting statements arc 
given in the Journal ; and the latitude, in the afternoon of this 
day, was 72^ 10' N Early on the morning of the 15th July, 
a whale w^as captured, and many details are given in regard to 
the anatomical structure and physiology of these cf)iossal ani- 
mals. lluring the twenty days jireceding the 15th July, about 
three-fourths of the time was foggy ; and the facts stated in the 
Journal lead to an explanation of llic extraordinary prevalence 
of foggy weather in the )K>lar seas, and an investigation of the 
causes of the arctic fogs, which Captain Scoresby i.s inclined to 
consider as caused by the damp air near the level of the sea 
being cooled by contact with, or radiation from, the ice, which 
cx;ca.sions a condensation of that proportion of moisture which 
the diminished temperature prevents the air frenrn retaining. 
About midniglit of the 16th, they fell in with a large ice-field, 
along the edge of which they coasted for six of eight hours, and 
accomplished a distance of thirty or forty miles. This field 
could not be less than thirty miles in diameter, and prt»b:ib]y 
contained a surface of 700 or 800 square miles in a single sheet ? 
They were now in Lat. 72^ 3T, J^ong. 19^ S' 45" W. The 
land was in sight from NNE. tc» NNW>^and filled up tlie inter- 
val not before seen, and enabled Captain Scoresby t<> deUrmihe 
t le general position and tendency of the coast, from Lat. 75*^, 
VOL. vm. NO. 16. APRIL 1823. T 
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down to Lat. 70®. No 'whales appearing, they again sailed to 
Lat. 71®* On the 16th, 17th, and 18th July, numerous m- 
tercsting displays of^ atmospheric refraction were observed, for 
the description of which, and the ingenious speculations regard- 
ing their formation, we,^nust refer to the Journal itself. „ 

Their endeavours to hnd w hales, at a distance from the coast, 
having failed, Captain Scoresl)y considered himself fully justi- 
fied in approaching nearei to the shore ; and, on the 19th July, 
they came close to tlje land at the mouth of' a l)ay, in Lat. 
71 ® 2'. On the 520th, they got within six or seven miles of the 
coast, which afforde<l an oj)portunity for various surveying ope- 
rations. At noon, the latitude observed was 70® 44' 57"' N., 
Long. 21® 9' W. The larul at this time surveyetl, including 
fifteen miles of coast to the southward, and twenty-live to the 
northward, was ruggt'd, black, and barren, and the general 
height of this coast about 3000 feet. On the 24th July, they 
again approached the land, when the sky became clear. 

Being anxious to land upon a coast, on wliich no navigator (a 
whale-fisher or two pcrhap.s excepted) had ever set foot, I thought 
this a favourable opportunity for gratifying my curiosity. This cu- 
riosity W’as heightened alrno‘'t to tlie utmost pitch, by the historical 
recollections of the Icelandic colonies, that had, at a remote period, 
been planted a few degrees to the southward, upon the same line 
of coast, — and particularly by tlie hope which J could not avoid in- 
dulging, that I might be able to discover some traces of those hardy 
people, the fate of whom"’ for near four centuries, lias been a pro- 
blem of such intense and lilmost universal interest. An additional 
interest attacHed to tlie investigation of this country (if the interest 
excited by the above considerations were capable of augmentation), 
w’as the t;irciimstancc of the singular and toftil failure of the many 
attempts of the Danes to reach this coast, for the- recovery of the an- 
cient colonies, — together w^ith tlie peculiar enjoyment that necessa- 
rily arose out of the conviction, that the shore on which I designed 
to land w'as entirely unknown to Europeans, and totally unex- 
plored."' P. 184. 

Tliey stood in, and landed on a rocky point, named Cape 
Lister, lying in Lat. 70® 30' N., and Long. 21® 30" W. The 
rugged rtxiks of this point w ere primitive, and the vegetation was 
confined to a few lichens, with occasional tufts of Andromeda 
tetragona^ Saxifraga oppositrfblia^ Papaver nudicaide^ and i?a- 
nunculna nlvails. Here the remains of £s(|uimaux huts were 
discovered, and fire-places with aslics, thus intim^ating, that tht 
iiihfibitants may have been in this quarter within a low weeks ofi 
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the time of lauding. On returning to the ship, after the first land- 
it?g, many curious effects of atmospheric refraction were observed. 
One is so interesting, and brings so strongly to our recollection 
die boasted powers of the heacofi-keeper of the Isle of France, that 
we cannot refrain from communicating it to our readers. 

The most extraordinary effect of this .state of the atmosphere, 
however, was the distinct inverted image of a ship in the dear sky, 
over the middle of the large bay or inlet before mentioned, — tht^ 
ship itself being, entirely beyond the horizon. Apjiearances of this 
kind I have before noticed, Imt the peculiarities of this were, — the 
perfection of the image, and the great distance of tile vessel that it 
represented. It was so extremely well defined, that when examined 
witli a telescope by Dollond, I could distinguish every sfiil, the ge- 
neral “ rig oftlie ship,” and its particular cliaracter ; insomuch that 
I confidently pronounced it to I>e iny Father's ship, the Fame, which 
it afterwards proved to be ; — though, on comparing notes with my 
Father, J found that our relative position at the time gave our di.s- 
tance from one another very nearly tliirty miles, being about seven- 
teen miles beyond the horizon, and some leagues beyond tlie limit 
of direct vision. I was so struck by the p£*culiarity of the circum- 
.stance, that I mentioned it to the officer of the watch, stating my full 
conviction that the Fame was then cruizing in the neighbouring 
inlet.” P. 189, IpO- 

On the 25th passed Cape Tobin, tlie southernmost herwlland 
of the coast just surv’eyed. About live leagues to the westward 
of this cape, that is further up the inlet, a new coast appeared, 
having a different form from any hitherto met with, and which was 
named Jamcsoifs liUnd. The south side of’ the inlet is moim- 
tainoiis, and is terminated to the eastward by a bold narrow pro- 
montory, which was named Cape Brewster. A second landing 
was made at Cape H(Yje (so named in compliment to 3. Hope, 
Esq. of Everton), where a serii's of angles and bearings for the 
advancement of the survey was taken. Some whales having 
made tlieir ap])carancc, Captain Scoresby was encouraged to 
|>rolong liis .stay in this quarter, wljicli afforded him an op- 
portunity of visiting the shore, on a more interesting spot than 
formerly, on the cast side of Jameson’s Land. The placi" se- 
lected for landing upon was Cape Stewart, so named in honour 
of Professor Dngald Stewart. The appearance of the country 
all around was totally different from any of the other parts of 
the coast already visited, — they being of priinitlA c rocks, whilst 
/n Jamesoifs Lvind,^ as far as examined, all the rocky masses 
Iwcrc of tlic coal formation. The latitude, this day, was 70'^ 25' N., 

I ‘ 
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Long. 22'’ 21' 45" W. iTlic grciit inlet already mentioned was 
named Scoresby’s Sound, in compliment to Mr Scorcsby seniqr^ 
one of tile most active and skilful navigators of tlic Greenland ^ 
Sea; and our reatlers, we are sure, will do justice to the feeling 
and delicacy of the folhvving remarks : • 

'' Very little assistance was hitherto afforded me by any' indivi- 
dual, in the investigation of these regions ; but where any valuable 
information had been received, I considered it incumbent on me to 
compliment the fierson wliose researches had been us(!ftJi} to me, by 
applying his name to the portion of land, or sea, respecting which 
he had supplied the information. Agrei?able to this practice, I could 
not, without evident injustice, overlook the very important re- 
searches of my Father in this inlet, — ^wlio not only was, I had rea- 
son to believe, the original discoverer of it, but who w'as the first 
navigator who entered it, anti determined its general position, and 
who, with a jieculiar perseverance, sent his boats and examined two 
of its extensive ramifications, to a distance of sixty miles from the 
extreme cajie.s, or entrance of the inlet- As such, after some scruples 
of delicacy, lest it should be considered as bordering on self‘-eom- 
pliment, I ventured to name this capacious inlet, in honour of iny 
father, Scoresby’s Sound/' F. 19C, 197- 

After a description of Scorcsby \s Sound, we have an ac<!Ount 
of another landing on the coast of‘ Cape Hope. Here traces of 
inhabitants, in the remains of bills and tumuli, resembling those 
before observed, were met with. Fragments of the horns of 
rein-deers, with human bones, and those of clogf'., were collected. 
The skull of a dog was found in a small grave, probably that of 
a child, as Crantz informs" us, tliat the Greenlanders lay a dog’s 
head by the grave of a child, considering that, as a dog can find 
its way e?/cry where, it will shew the ignoraiK babe the way to the 
land of souls. Few living creatures were to be seen, excepting in- 
sects ; scarcely any birds, and the only (juadrujied met with was 
the white hare {Lepus glacialis). The insects were numerous, 
consisting of mosquitcK*s, and several species of butterflies. The 
heat amongst the rocks was oppressive, and the temperature 
abou,^ 70‘^ Fahrenheit. In the account of Jameson’s Land, 
which follows, a description is given of the fine section of the 
coal formation at Neill’s .Cliffs ; and also of the numerous traces 
of inhabitants, some very recent, seen in the neighbouring dis- 
trict. One hamlet consisted of nine or ten huts. The roofs 
in all the huts had fallen in, or had been rei«ioved, on ac- 
count of the wood of which they are compo^ ; what remained 
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consisted of an excavation in the ground, at tlic brow of a bank, 
about four feet in depth, fifteen feet in length, and six or nine 
(n width. The sides of each were supported by a wall of f^one, 
and the bottom appeared to be gravel, moss and clay. The ac- 
cess ’ to these huts was a horizontal "tunnel, perforating the 
ground, about fifteen feet in length, opening at one extremity 
on the side of the bank, into the external air ; and, at the other, 
communicating with the interior of the hut. The funnel was 
roofed with slabs of stone and sods, and was so low, that a per- 
son must creep on hands and feet to get into the dwelling. The 
admirable adaptation of this kind of dwelling to the nature of 
the country, and the circumstances of the inhabitants, is thus 
described by our author ; 

I Avas much struck by its admirable adaptation to the nature of 
the climate, and the circumstances of the inhabitants. The unci- 
vilized Esquimaux, using no fires in these habitations, but only 
lamps, which serve both for light and for warming their victuals, 
require, in the severities of winter, to economise, with the greatest 
care, such artificial Avarinth as they are able to produce in their huts. 
For this purpose, an under-ground dwelling, defended from the pe- 
netration of the frost by a roof of moss and earth, with an additional 
coating of a bed of snow, and preserved from the entrance of the 
piercing wind, by a long subternmean tunnel, without tlie possibi- 
lity of being annoyed by any draught of air, but what is voluntarily 
admitted, — fibrins one of the best contrivances which, considering the 
limited resouices, and the unenlightenecj state of these people, could 
possibly have been adopted. The plan of the tunnel is ingenious. It 
always has its opening directed to the southward, botl) that the me- 
ridian rays of the spfing and autumn sun may pierce it with their 
genial warmth, and that the north, east, and west winds, whose se- 
verity must be most intense, may blow past without pehetrating. 
In some cases, the bottom of the tunnel is on a level with the floor 
of the hut ; but, in others (when there is, perhaps unwittingly, a 
practical application of a scientific principle) the tunnel is so much 
below the hut, tliat the roof of the former coincides with the floor 
of the latter. On this plan, the cold air which creeps along the fun- 
nel, being denser than the air in the hut, can have no tendency to 
rise into it, but the contrary, unless a circulation Avere intentionally 
encouraged, by alloAving the escape of the warm air from the* win- 
dows or roof. In general, it appears, that the interchange of air 
must be effected by tlie slow and almost injperceptible currents pass- 
ing and repassing in the contracted tunnel.*' P. 209, - 1 0- 

Adjoining the huts were remains of s'tores and other offices, 
/and also maw graves. Numerous pieces of rein-deer’s horns 
Avere found, also bones of seals, walrusses, bears, dogs, n^rwals, 
and whales, and the thigli-boncs of an animal, the species of 
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which could not be determined. Tlie number of inh^itants. 
Captain Scoresby rep^arks, that have, at no distant period, re- 
sided in Jameson^s Land, must have been very considerable,, 
since die remains of huts, with graves, were found all along 
the shore, in almost evefy place suitable for their erection. The 
vegetation in this land was considerable, the ground in some 
places being clothed witli grass a foot in height, and here were 
collected Ranunmlus nivaRe^ Saxifraga cernua, S. nivalis^ 
Erloplvorum capitalum^ Epihbium laiifdlium^ Dryas octopctala^ 
Papaver nudicaulc^ Rhodiola rosea^ with creeping dwarf wil- 
lows, &c. A new species of mouse, allied to the Lemming, was 
caught ; brent-geese, plovers, ptarmigans, &c. were observed ; 
several butterflies, and stniie hoes and mosquitoes, were collected. 
Captain Lloyd of the Trafalgar sailed in his boat up -Hurry’s 
Inlet, for twenty miles, along the coast of Jameson’s Land, 
and landed on one of the promontories, where he found the 
Iieat as oppressive to his feelings as the climate in the Last or 
'West Indies. It so overcame his men, who had attempted 
to ascend an adjoining lull, that they could not proceed, but, 
lying down, fell fast asleep. The jwwer of the sun was such, 
even in this high latitude, as to occasion violent inflammation 
of the ey(‘s, whicli continued for several days. The mosqui- 
toes, which were very numerous, likewise added inconve- 

nience they suli'ered from \hc heat, by biting them witii great 
severity. The effect of the heat on the ground was such, that 
the dry turf was easily lit w ith a inatcli, and afforded a ready fire. 

After describing the wild and striking country, extending 
from (^ape Brewster up Scoresby ’s Sound, the Journal again 
pr(K*ceds. ^Thc coast was next examined down as low as Lat. 09’. 
A little before midnight of the a9th July, the sea froze all over, 
thousrh the thermometer never sank below 31° Lahr. at the 
height of the deck. The sky being clear, and the sun in the 
horizon, the effect wa.s ascribed to radiation. A curious optical 
decej)tion occurred, when the sun was just about setting, re- 
specting the distant objects. Seeing a piece of ice at the appa- 
rent distance of two or three miles, on which lliere was a great 
load of rocks, a boat was dispatched to procure some speci- 
mens. To tlie surprise of the people in the bo^;, they rowed 
hard for two or three hours before they reached il, wh.cn the 
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mais of ice that bad appeared to be only a few feet high, under 
the erroneous idea which had been fornif^ of its distance, pro- 
ved to be higher than a ship’s mast-head. On the 3()th of ^^uJy, 
being now nearly 2® of latitude farther south than tlie lowest 
parallel in which Captain Scoresby had* ever pursued the whale- 
fishery* with success, and being disappointed in his expectation 
of finding whales, he determined to make researches for whales 
in other tjuarters. He now, therefore, bore away to the east- 
ward, with the view of doubling the chain of floating icebergs 
oft* Cape Brewster. Their numlK?r proved to be more consi- 
derable than had been expected. One of them was a mile in 
circumference, and 100 feet above the level of the sea, and the 
estimated Aveight of this floating mass w’as 45 millions of tons ! 
On the -31 St July, they continued their course to the north-east- 
ward, skirting the western edge of the ice: ihe Lat. at ncx)n 
was 70® 25' N., Long. 19^ 11' W. An angle of the highest 
peak of Jloscoe mountains, taken in passing them at a consider- 
able distance, gave the height of 4370 feet, — the altitude of 
Ben Nevis, in Scotland, On the 6th August, in Lat. 72® 7\ 
Long, 19"^ 1 1'f soundings were obtained in 1 1 8 fathoms. The tem- 
perature of tlie sea at the surface was 34?®, and, wltliln five fatlioras 
of the bottom, by a Six’s tliermometer, it was 29°. The air at 
this time was 42®. In all former experiments on the tempera^ 
ture of the Greenland Sea, Captain^ Scoresby invariably found 
it to be warmer beljjw than at the surface, — facts which lead to 
some further interesting observations Avhich w^e cannot spare 
room for noticing. »The neighl)ouring floating ice-berg» and 
ice-ficlds ofl'ered opj)ortiinity for new observations and a4cws in 
regard to their formation. Mention is made of ice crystallised 
in cubes, rliomboidal dodcx;ahcdrons, rliomboids, and prisms. 
But here tliere must be some oversiglit : there can be hut one 
primitive form in ice, — in this case the cube or rhomboid, — and 
we have no doubt that the rhomboid is the primitive form'i and, 
therefore, that the supposed cube and rhomboid al dodecahedron 
would have proved, on more acciirate investigation, to be forms 
of the rhomboidal series. 

Having faikd in falling in with wdiales, they again stood in 
for the land,tf and got close in Arith the shore and abreast Tniill 
Island, (na^ed in compliment to Dr Traill*, a distinguished 
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physician and naturalist in Liverpool). A landing was effected 
here, and very numerous relics of the natives were met wiih. 
On one flat of land, to the eastward of Cape Simpson, they obser- 
ved several dozens of old huts, and ground-plots of summer tents. 
A lamp, of the kind cbmmonly used by the Esquimaux, was 
picked up by one of tlie Trafalgar’s sailors ; numerous pieces 
of the keels of sledges were cbllectcd, intimating not only that 
the inhabitants had once been very numerous there, but that 
they must have ma*lc great use of their sledges, to afford so 
many pieces of these half worn defences for the keels. I’here 
were remains and bones of rein-deer, dogs, narwals, seals, bears, 
about the old liaiiilets they visited, and these in very great 
abundance. The vessel was nearly lost in this quarter during 
a violent gale. The long and tedious gale which commenced 
blowing NE., on the night of the IStli of Atigust, and the 
rain which had fallen in an incessant and heavy shower, that 
lasted for sixty-two hours, at length abated- The quantity of 
rain that fell far exceeded any thing of the kind ever observed 
by Captain Scoresby. The boats were likely to be torn from 
the tackles, by the weight of the water that collected in them 
before it was observed, and after they were repeatedly emptied. 
The survey was continued along the coast, and various headlands, 
bays, and islands, noted and named. A distant tract of moun- 
tainous country was seen across the interior of Davy’s Inlet (so 
named in honour of Sir Humphry Davy) : but it appeared to 
be insular. To the westward of this island, there is a chain of 
the most' elevated mountains hitherto met v^ith during this sur- 
vey. This chain, named Werner Mountains, from respect to the 
memory of the celebrated geologist, is distinctly seen at the dis- 
tance of between thirty and forty leagues, in the ordinary state 
of the atmosphere, and is so bold as to give to the mountainous 
coast before it the appearance of low hummocky land. Many 
very '’beautiful and interesting haloes made their appearance, 
and pages 273. to 284. are occupied with descriptions of these, 
and speculations on their raoile of formation. During the six 
])re<‘,eding wei?ks, the svarcb for whales proved almost wholly 
unsuccessful. The land had already assumed ijs winter cover- 
ing of snow,— tlie sea began to freeze in the cveriings, and the 
(rluoni of ilic Icngthciihig uiglit marked the a]iproacb of sviiitor, 
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and intimated that the fishing season was nearly at a close. The 
only hope of additional success depended o^ their vicinity to the 
<^ast. The resolution of remaining proved a fortunate oncj^for, 
on the 15th August, three large whales were captured. 

Orf the night of the 15th and I6th, stars were seen for the 
first time during fifteen weeks; the sky became beautifully 
clear, the sea, as usual on sucb* occasions, began to freeze as 
soon us the sun descended within 4 or 5 degrees of the horizon, 
though the temperature was invariably above the freezing point 
of sea-water, an eflect which. Captain Seoresby remarks, may 
be ascribed to the cooling of the surface of the water, by the 
effect of radiation between the surface of the sea and the at- 
mosphere. The fact of the abstraction of the heat of the wa- 
ter, when exposed to the full aspect of a colourless sky, is cer- 
tain ; but, in cloudy weather, no freezing of the sea ever takes 
pla(‘e, when the temperature is above 29'" ; but, in clear and 
calm weather, tlie sea generally freezes on the decline of the 
sun towards the meridian below the pole, though the tempera- 
ture be 32° or higher. In the instance now alluded to, the 
freezing commenced when the temperature was 36®, being • or 
8* above the freezing point of sea- water. On the 20th August the 
weather cleared, and allowed the survey to be continued. The 
Latitude at mid-day was 71° 50' 28'^, Longitude 20® 43' 15^ W. 
Various headlands were named, in honour of distinguished natu- 
ralists and navigatoi^s, as Capes Brown, Krusentern, Bucb, &c. 
Mr Seoresby senior visited his son in the afternoon of this day, 
and gave an account, published in the Journal, of the ’ interest- 
ing adventures of the crews of two of his boats, who were ab- 
sent nearly forty hours during the severe storm of the 12th and 
13th. On the 25th August the survey was terminated. The 
great hazard tliey encountered on the storm of the 23d, with 
numerous symptoms of approaching winter, warned them to 
quit a coast which was daily becoming more and more d&ngc« 
rous. In the early j)art of this month they experienced the 
heat of a British summer, and numerous birds were seen, — ^but 
the land was now covered with snow, and the birds were moving 
off tQ their southern quarters. Another intimation of approach- 
ing uinter, lb which they had been little accustomed in the 
Greenland Fishery, was the setting of the sun, and the rapid 
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shortening of the days ; On the 2d of the month it was observed 
that tlie sun was aboive the horizon at midnight ; but now they 
had, 7 houra 36 minutes betwixt sun-setting and sun-rising, wit!' 
an increase of 10 minutes in the length of each succeeding 
night. Hence the shortening of the days was so rapid, as to 
be almost perceptible between one day and the next, without 
the use of a watch ; added to' the gloom common to the night, 
in the absence of the moon, the darkness was much increased 
by the deep and thick fog. It was therefore determined to 
leave the coast, and proceed homew^ards, — a determination w^hich 
was acted \}\)on in the evening of this day. 

In the 12th chapter of the Journal, which follows, tlierc is 
an interesting retrospective view of the researches made upon 
die eastern coast of Greenland, shewing that the extent of coast 
siir\'eyed was alxiut 800 miles. The errors of former charts aie 
pointed out, — the general characters of the coast delineated, ~ 
and, from a coin[)arison of the inlets on tlie newly discovered 
coast, with those on the w^est coast, mentioned by Sir Charles 
Giesecke, it is inferred that Greenland is probably a great group 
(yf islands. The prod actions of the country are next enumerated, 
— and a full statement of the characters of the relics of the hu- 
man inhabitants lead to the inference, that its |K)pulation is 
Esquimaux, with an intermixture of Europeans, probably of tlie 
ancient colonies planted by the Icelanders. 

Hence, fhere is some reason to believe that t!;ese colonies w^ere 
not entirely depopulated, — that they are not yet extinct ; though it 
is more than probable that such of tlie cfit/nists as outlived die 
^ black-death/ and the ])rivation they must have suffered, when 
their supplies were cut off, as it is said they were, by the descent of 
the polar ice, would cease to l)e a distinct people ; — for being then 
reduced to the necessity of following the occupation of the Esqui- 
maux, and of copying their manners, they w ould probably become 
gradually incorporated with the aborigines, until few traces of their 
original civilization remained. 

The very extraordinary circumstances connected with these co- 
lonies of Icelanders, as regards their original planting, — flourishing 
condition, — reception of Christianity, — and their total separation 
from the world, since the beginning of the flfleenth century ; — and 
the very important que^jlion respecting their fate, to which their 
early history gives rise, rendered researches for inhabitants on this 
coast an object to me of the most intense interest. , Hence, it may 
readily he conceived what was the nature of my cKsappointment, 
when, on descending to the latitude of 69“ 30', where I wasvonly at 
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the distance af about seventy leagues from the site of the northern 
^loiiies/as given by Craiitz, the main interests of my voyage ob- 
liged me to put about, and return to the nol*thward. This disap- 
2^ntment was the greater, since 1 could observe no other hir^der* 
ance to my penetration along the coast. I had reason, indeed, to 
beliese, that, could I have been justified in devoting three or four 
weeks my time entirely to lesearch, I might have coasted the 
land down to Cape Farewell, and seen every statitm of the colonies 
by the way. In such an investigation I apprehended little difficul- 
ty. The chief difficulty, that of obtaining an entrance tlirough 
a body of ice, ICO to 150 miles iji width, whicli skirted and defend- 
ed the coast, was already overcome ; and as, in the 70 th, 71 at, and 
7i2d parallels of latitude, we found the best navigation close in-shore, 
we had some reason to expect that we should not, at any rate, liave 
met with any thing insurmountable to obstruct our way to the 
southward, even down to the extreme promontory of Greenland,” 
r. 3S7-SS(J, 

We deeply regret that tlic nature of Captain Scorcsby’s en- 
gagements forced him to abandon the investigation of the coun- 
try along the lino of coast where the Icelandic colonies were 
planted. Now, liowcver, since the way has been opened by his 
investigations, we trust another season will not elapse before this 
interesting country is examined, down to Cape Farewell, by our 
author himself, and also by ships sent out by the Governments 
of Britain anti Denmark. 

On the 30th August they got clear of the icc, on which occa- 
siort the following excellent remarks aye given. 

“ It is not easy for a person, unacquainted with the navigation of 
the polar seas, to judge of the perpetual anxiety;that the commander 
of a ship suffers, while involved among the crowded, extensive, and 
dangerous ices witli which tlicse regions abound. Among* drift-ice, 
whenever the wind is high, ships are liable to receive blows that 
might be destructive ; and, among fields and flf)es, %vhcn the wea- 
tlier is thick, so that the dangers of the navigation cannot always 
be discerned before it is too late, they are eJtposed to the closing of‘ 
these irresistible masses of ice upon them, w hich are capable of 
crushing them in pieces in a moment. Sliips under-way are almost 
perpetually exj)osed to one or other of these dangers ; nor are ships 
moored to the ice by any means in safety, as our experience tins 
voyage too powerfully demonstrated. Where floes abound, they are 
almost continually revolving and driving about in various direc- 
tions, and frecjuently coming into mutual contact, w^ith tremendous 
concussions. Diilereiit causes operate in }3riiiging separate masses 
into contact, the combined influence of wdiich is often altogether in- 
calculable. T{nis, superficial currents, which are not uncommon, 
operate more ^ovrerfiilly upon light ice than heavy ice, so as to car« 
ry the former with greater velocity than the latter. The wind also. 
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which aots upon all ice, and gives it a universal tendency to lee- 
ward, operates more • powerfully on light and hummocky* ice, t^jan 
on heavy and flat ice,*'so that the two former descriptions drift fast- 
er tiran the two latter. This general tendency of the ice is modi ' 
fled by the influence of other ice in connection or contact with it, 
also by the different forms which the sheets of ice assume, and by 
the position in which they lie, in reference to the wind. ,For in- 
stance : while circular sheets of ice, or sheets having a regular po- 
lygonal form, generally drift directly '' before the wind,”— -oblong 
pieces pursue a medium course between that of the direction of the 
wind, and the point to which the leeward extremity of their long- 
est axis is directed. Hence it is evident, that the united effect of 
these various causes influencing ^ the set of the ice,' can never be 
fully anticipated ; although long experience, in navigating the polar 
seas, will enable a person of observation, in most cases, to form a 
tolerably correct judgment of the safety or danger of almost any si- 
tuation. Such being the anxieties and dangers attendant on the 
navigation among the northern ices, the relief that the captains of 
the whalers experience, when they get clear out to sea, must be in 
some degree appreciated. My father has been heard to express his 
feelings on this subject, when fairly at sea, with the characteristic 
observation, that his watch was out** P. 349, S50. 

On Sunday, September 1 st, the sea was observed coloured in 
veins or patches, of a brown colour, or sometimes w'ith a yellow- 
ish g/een ; and this water, on being examined by the microscope, 
appeared swarming witli minute marine animals. A drop of 
this water contained 26,500 animalcules. Hence, reckoning 
sixty drops to a dram, there would be a number in a gallon of 
water, exceeding by onc-balf the amount of the population of 
the whole gK)be, It affords an interesting c<>nception of the 
minuteness of some tribes of animals, when we think of more 
than 26,0OO individuals living, obtaining "subsistence, and mov- 
ing perfectly at their ease in a single drop of Avater. A whale,’’ 
says our author, requires a sea, an ocean to sjH)rt in ; about a 
hundred and fifty millions of these minute creatures, would have 
abundant room in a tumbler of water.” 

On the 3d September they experienced a severe gale. On 
the 5th came in sight of Myngeness, the most western of the 
Faroe Islands. The phenomena of the clouds in tlie high cliffs 
of Kalsoc and Ostenxj, lead our author into an interesting spe- 
culation in regard to the formation and suspension of clouds, 
which we regret our limits prevent us noticing gt present. At 
6 A. M. of the 9th September, they made land, wliiich proyed to 
l>c the Butt of the Lewi;,. The Aveather had a troubled ‘aspect, 
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—the storm rose and continued to the 21th, when it raged with 
great vhilence during the whole day. The account of the storm 
is one of the most interesting relations in this interesting volume. 
Captain Scoresby expresses strongly his feelings of gratithde, 
for h4 preservation during these terrible;, scenes of danger. On 
the 14th September, the sun exhibited a curious appearance at 
setting. A little before the lower, limb had descended to the ho- 
rizon, it became suddenly elongated downwards, in the form of 
a prodigious ball of fire. This appearance occurred wlicn the 
sun was directly in a line with Inisterhol on the coast of Ire- 
land, which not only eclipsed the light u}K)n this island, but em- 
blazoned it with the most splendid luminary of our system. In 
their progress southward, the arrangement of the light-houses, 
on diirereiit points of the coast, gave rise to some excellent re- 
marks on the necessity of regular, systematic, and easily intelli- 
gible descriptions of them, for the use and safety of mariners. 

The Baffin reached Great Orme Head on Wednesday the 
18th September, and speedily afterw^ards Liverpool. 

The Journal is succeeded by a valuable and interesting Appen- 
dix, consisting of nine different articles. No. 1. List of Specimens 
of Rocks brought from the Eastern Coast of Greenland, with 
geognostical remarks by Professor Jameson. No. 2. List of Plants, 
from the East Coast of Greenland, with some remarks by Dr 
Hooker, Professor of Botany, Glasgo\/. No.^ 3. List of Animals 
met with on the Eastern Coast of West Greenland^ with notes 
and memoranda, by Professor Jameson and Dr Traill. No. 4. 
Meteorological Table, including the daily latitude and longitude 
of the ship. No. 5. Journal of Proceedings on board of the 
Hercules of Aberdeen, on the Coast of Greenland. This jour- 
nal is valuable to the whale-fisher. It gives an account of the 
capture of w hales at a very late season of the year, and includes 
some important observations on the dangerous nature of the 
East Coast of West Greenland, as a fishing-station, at the, end 
of summer. It also includes an account of the sufferings by 
some of the crew of the ship King George. 

The crew of the King George, it appe?|rs, struck a fish during 
one of those severe gales which we had in the month of May, when 
the thermometer fell to zero or beloiv. Thick weather setting in, 
the boats lost sight of the ship, and were exposed to the severities of 
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the most intense cold and Violent storm, for fifty hours. One man fell 
a victim to the cold while on the ice, and another died ooon after 
he reached the ship. •All of them suffered from the severity of 'the 
exppjSure more or less. Some lost their finders, — others their toes^ 
— some tlieir hands, — and others their feet. The surgeon of the 
King George told Mr Ciibson, surgeon of the Trafalgar, who sup- 
plied him with some dressings, tliat he had amputated thirly-five 
fingers and toes in one day ! An example was given of the'severity 
of the cold, by one of the King*. George's sailors, who stated, that a 
quantity of beef that was sent in the boats to the men upon the ice, 
when they first saw them, w as taken Iiot out of the, coppers ; but be- 
fore they reached the ice, though at no great distance, it was frozen 
so hard, tliat they had to cut it in pieces with hatchets.” P. 451, 452. 

No. 6. Journal of Proceedings on board of the Trafalgar of 
Hull, on the East Coast of Greenland, from the 12th to the 
31st of August 1822. Bchides many \ alual)le dciails, this jour- 
nal contains the following vc'ry striking instance of cscaj)e from 
the dreadful perils of the ice. The crew of the Trafalgar, in 
the midst of ap])a]ling dangers, made various attempts to moor 
the ship to the ice. It was in an atieinpt of this kind that the 
interesting incident and csca])e took place, wdiich is thus related 
in the journal. 

At f) P- M. we made another attempt to moor the ship to a floe or 
field of ice. Five activ^e men were sent to fix some anchors, and two 
warps were fastened to them. Two of the men in the boat returned 
for another anchor, and just as tlicy got bold of the ship, botli 
the warps broke that were fast to the ice ; and the ship turning 
quickly round, receired a dVeadful shock on her quarter against the 
floe. 'J’his compelled us to"* stand out amongst the loose ice again ; 
about an hour afterw ards wc returned, and seut a boat to e7ideavour 
to bring on board those unfortunately left on the ice. But the sea 
was so heavy that the men refused to risk ^themselves in the boat, 
and it returned without them. We now were obliged to reach oft* 
to tlie eastwaird, among the loose ice, to the o' stance of nearly twen- 
ty miles from the poor men on the floe. Here wc had room to beat 
to windwfird. At midnight the wind veered to the eastward, and 
began to abate. 

“ Saturday y 24^/t, — Towards morning the weather cleared up, and 
the wind abated, on which we coinmeiiced <a careful search for the 
five itbsent men, though wn'tli very small hopes of ever seeing tJiem 
again. But, after standing four hours to the westward, to our great 
joy, we got sight of them with the glass from the mast-hcatl, upon a 
small piece of ice, and at a. m. sent a boat and took all of them on 
board alive ; and, considering the severities they had endured from 
cold, wet, and hunger, in better iiealth than possibly could have been 
expected. 'J’he same liardships must have killed any one notaccus-^ 
tomed to these regions. It was indeed a deliverance of the most 
extraordinary description. The account tliey gave of their perilous 
adventures, w'as to the following (fleet ; 
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" Shortly after the departure of the I oat which had attempted! 
their res9ue, a portion of tlie floe upon which they stood broke off 
by the action of the swell, and before they Could step across to the 
main sheet, the water intervened and prevented their retreat. They 
t^oon drifted from beneath the shelter of the floe into a heavy «ea. 
Almost every utlier wave now washed over the piece of ice, so that, 
to secXire themselves, thej'^ were obliged tt) lie down flat on their 
bellies, and cling to the edge of the ice with their hands. In this 
State of dreadful suffering and d^^nger, they remained until about 
midnight, wlien the mass of ice to which they clung was dashed by 
the waves against anotlier lump, and broke into tliree pieces. They 
were fortunately on the largest part (which, however, was only a 
few yards in diameter), and on this they spent a dismal and hope- 
less night, fre([uently washed over by the sea, and in perpetual ex- 
pectation that ihe next heavy wave would force them from tlieir 
imperfect hold, and bury them in ihe deep. As soon as the sea be- 
gan to fall, they eontrived to stand upright, and to inovt? about, so 
as to gain a little warmth. But thi.', measure was likely to fail, when, 
on tl>e clearing away of the mist, they were overwhelmed in des- 
pair, on finding there was no ship within sight. The Trafalgar, 
they now a})preiiended, had foundered in the gale, and if so, their si- 
tuation was indeed without hope. The usual (‘fleet of severe expo- 
sure. in occasioning drowsiness, then began to make its appearance 
amongst them and one man expresstd great desire to sleep, whicli, 
however, liis companions very prudently prevented : otherwise, it is 
probable, he would bave awoke no more. Soon afterwards they 
were rejoiced by a sight of the ship, whose approach gave some sti- 
mulus to their spirits, and enabled them to make that exertion which 
was necessary Ibr preserving life, until tliey could be taken from 
their perilous situation/' P, 

No. 'z. IS a Table of Latitude and Longitude of Headlands, 
Bays and Islands on the East Coast of West Greenland. No. 8. 
Remarks on the Structure of Greenland by Sir Charles Giesecke, 
in which it is said, and in confirmation of Captain Scoresby'^s 
view, ‘‘ That the whole coast of Greenland formerly consisted 
of large islands, which ai*e now, as it were, cemented together, 
by immense masses of ice.” And No. 9- contains useful ex- 
planations of some of the Technical Terms made use of in the 
course of the wwk. 


Such, then, are the general contents of this very amu- 
sing, and highly interesting volianc. - The concluding gene- 
ral observations we had to offer on tl)e value the disco- 
veries here communicated to the world, l)oth in a commennal 
and scientific view, must b>c delayed for the piwscnt, as have 
already much ' exceeded ihe limits }ir(\scril)e;l ibr our iutlcle. 
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We trust, however, that*^tlie rapid view of the Journal contained 
in the preceding pages, will convey to our readers an ltdequate 
idea of its nature ; and as we have made Capt. Scoresby describe 
the Natural phenomena he witnessed, and state the speculations 
they gave rise to, and the difficulties and dangers he /expe- 
rienced, in his ozm words ^ we feel confident, that we do hmi per- 
fect justice, and aflfbrd much iiyore satisfactory and useful infor- 
mation to the public, than if we adopted the practice of throw- 
ing the author into the shade, by intruding oui* views and fan- 
cies in place of his facts and reasonings. 


Art. XVI . — Account of a Series of' Elcctro-Mogneik Eceperk 
meiitSy with Observations on the Mathematical Laws of Elec- 
iro-Magneiism, By Peter Barlow, Esq., Royal Military 
Academy, Woolwich. 

In several of the preceding numbers of this Journal*, we 
have endeavoured to make our readers acquainted with the very 
interesting electro-magnetic investigations and experiments of 
Oersted, Ampere, Sir Humphry Davy, Professors Moll and 
Van Rees, Mr Faraday, and Mr Barlow. 

The appearance *<>f a sdcond edition of Mr Barlow's very in- 
teresting E§say on Magnetic attraclions, and on the Laws of 
Terrestrial and Electro-Magnetism, enables us to resume this 
important and curious subject, and to lay before our readers a 
series of the most popular and instructive experiments in this 
new science. 

We were enabled, in a former number, Vol. VII. p. 281. to 
communicate an early account of Mr Barlow’s general law, and 
of the Formula ”1“ which contained it; but as we gave only a 
briefmotice of the apparatus which he added to Dr Hare’s eolo- 
rimotor, we slmll now supply this defect. 


• See this Journal^ Vol, IV., p. 167, 406, 435; VoU V. p. 301, 352, 391, 
392 ; Vol. VI. p. 83, 179, 220 ; Vol. VIL p. 281. 

+ This* Formula was misprinted, it should have been Tan J at — , 

* T cot -I- 8in ^ 
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This part oi‘ the apparatus is shewn in Plate VII., Fig. 1., 
where AB is aii u})right stand, jJaced ncai- the poles of the 
battery; ab^cd, are two staples of stout copper- wire, driven 
into the ujnight, the two ends at b and c passing quite ihrougli, 
as shev;n at C and Z ; and on wliich two# Avi^es are fastened by 
spiral turns, and with which the communication is made with 
the poles of the battery; cf^ ffh, are two copper- wires of the 
same dimension as the staples, each fcair feet long, having their 
ends flattened and drilled so as just to enable them to slide 
freely upon tlie winvs ah^ c and tlie vertical wirc /7/, also 4 
leet in length, Avliieh passes through a hole in the top of the 
table FGHI, and so tight as to render it perfectly fixed. On 
the plane oi’ the table, winch is two lect in square, the circle 
NESW is described about tlu* cimtrc o, and divided into the 
points of‘ the compass and smaller divisions ; NS, is an index 
or box-ruler, through which the vAvc fh passes, so that the for- 
mer may be turned Irc'cly about the latter, and set to any pro- 
j)osed azimuth, On this ruler js placed the small compass c', 
by means of w'hich the dc\iation at any time may be taken; 
c" is another compass ):>laced on the top of the support L r", 
and Is intended to remain fixed in its place, in order to serve as 
a standard for estimating and eonq)aring tiu‘ pow'er oi‘ tln^ bat- 
tery at different tluR N 

For the princ ipal experiments this a^ijiaratus is placed so that 
the plane of the rectangle of wires is perpendicular to the mag- 
netic meridian ; hecausc' in (liis position the horizontal wares 
Ixjing east and west, lln;y have no effect m cleflecting the* needle 
fri^m its direction (at least there is only one exception to this, 
whicli will be noticed hi'reafter), and conseijiientlv all the effect 
))roduced upon (lie needle during t lie rotation of the index in 
the circle NESW, is due to the vertical win' only, except so far 
as the horizontal wires may increase or diminish the directive 
power of the needle. 'J’liis, liowwer, in llie cases to which* we 
shall refer, is very inconsiderable. 

But in order that we may knovv' pretisely what jiart of the 
change of deviation between one situation of the compass and 
another is actually due to that change of position, recourse must 
be had to the standard compass, which, always remaining* fixed 

voc. vnr. Nc/. 16 . .\rinL 
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in its position, may life used as a constant indicator of the 
strength of the battery. But as the application of ’this mea- 
sure to computation is involved in principles not at present ex- 
plained, it will be proper first to inform the reader of the means 
which I employ in the first instance to preserve the uniformity 
of action during every separate course of expcriinentst' I’hesc 
were as follows 

^ The vessel which contains the dilute acid, into whicli the 
plates are immersed, holds nearly twenty gallons ; and I begin 
the experiments with little more than twelve gallons ; moreover 
the plates are not, in the first instiincc> let down to their lowest 
point. The intensity shown by the standard compass after tlie 
connection has been made some minutes, is noted ; and by 
breaking off and making the contact anew, this same intensity 
occurs again, the power being always strongest wlum tlie con- 
tact is first made ; then when the standard compass returns to 
its former bearing, the observation witli the other compass is 
taken ; the contact broken, and renewed, and so on as long us 
the battery retains sufficient power. Wlicn this fails, the j)lates 
are lowered a little more, the power thus increased, and the ob- 
servations resumed, till at length the plates being wholly down, 
and the power too weak, recourse is had to a supply of more 
dilute acid ; by wliich means a tolerably steady action is kept 
up longer than is-nccessUry for any series of experiments of this 
kind.” 

By means of this apparatus, Mr Barlow perfijrmed a scries of 
experiilients, in order to establish the Ikw of tlie phenomena, 
and all his results harmonise in a very singular manner with 
the general principle, that every 2 >article o/‘ the galvanic 
Jluid in the conducting wire a>cts on every particle of the mag- 
netic fluid in a magnetised needle^ with a force vari/wg inverse- 
ly as the square of the distance ; hut that the action of the par- 
ticks of the fluid in the wire is neither to attract 'nor to repel 
either poles of a magnetic particle^ hut a tangential force which 
1ms a tendency to place the poles of either fluids at right angles 
to those of the other ; xohereby a magnetic particle ^ supposing it 
under the influence of the wire mly^ wmld always place itself 
at right angles to the line let fall from it perpendicular to the ' 
wirCy and to the direction of the wire it self at that point. 
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j ' Electro-Magnetic Experiments. 

The following very interesting experiments are selected fi’om 
Mr Barlow’s section on this subject, the greater number of those 
which 'we have omitted having been previously given in tliis 
work. 

Exp. I. To exhibit the rotation of' a galvanic wire round a 

and the reverse. 

Mr Fai'aday’s first ap{)arfitus for this purpose, has already 
been given in Vol. VI. p. 178, and and 224. Note. He 
afterwards invented another apparatus, requiring a less galvanic- 
action, which is shewn in Fig. 2. Plate VII. 

It consists of a plc(‘e of glass tube, the bottom part of which 
is closed by a cork, and througli it is passed a small piece of 
soft iron-wire, so as to project above and below the cork. A 
mercury is then pour(‘d in, to form a channel between the 
iron-wire and the glass-lube. The upper orifice is also closed 
by a cork, through wliicli a piece of platinum-wire passes, being 
lerniinaled within by a loop ; aiioth r piece of wire hangs from 
this by a loop, and its lower end, which dips a very little way 
into the mercury, being amalgamated, it is preserved from ad- 
Iiering cither to the iron-wire or the glass. A very minute gal- 
vanic power being applied, by a contact with the lower and iq)- 
per end of the apparatus, and the [lole of a strong maj^nct being 
appli(‘d to the external end of the lower iron- wire, the moveable 
wire within begins rapidly to rotate round the temporary mag- 
net thus formed ; and this rotation may be inverted either by 
clianging tlic contact, or by inverting the magnet. Mr Faraday 
states that lliis instrument is so sensible, tliat a rotation has been 
prodiiccHl in it by two plates, each only one inch square. 

Exp. 11. To exhibit the rotation of a magnet on its axis by 
the cjfcet of a galvanic wire. 

Let ABDE, Fig. 3., represent a cup of glass or wood, NS 
a magnet, having at its l.Aver extremity a line steel point, Insert- 
,ed in the agate a; be h a thin slip oi* brass or ivory, havl.ng a 
hole through vlnch the magnet jiasses freely, anti by means ol 
which it is ke},t ‘'perpendicular : at the upjHT extremity N of the 
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magnet, is a tl^ln cyliiuler, as a piece of quill, forming a cup or 
reservoir Z, lo receive a small quantity ol* quicksilver ; and into 
this is inserted the \\irc r:, amalgamated at its lowest point, an^ 
C c is a stout wire })assing through the side of the cup into the 
quicksilver. Tfhen, the contact being made at C and Z, the 
magnet will begin to levolve on its axis, with a very astonishing 
velocity, and continue in motion while the power of the battery 
lasts. 

This pleasing experiment is due to M. Ampere, who (‘inploys 
only a ])ieee of })latinum attached to th(.‘ magnet, to produce, by 
its superior gravity, a vertieal position of llu' latter in the mer- 
cury ; the up])t*r wire being then inserted into the qiiieksilver in 
the eylincler , 7 , and the other wire into the cup (\ the motion is 
produced exactly as above described: the gn'atest freedom ol* 
motion is, however, given by tlic apparatus shown in the figure. 
Tl)e explanation ol‘ this rotation is very obvious, aceording lo tlu* 
bypotbesis we have julopted ; for the tangential force of th(‘ win* 
acting upai the magnetic particles on the surfaeeof tlu* magnet, 
must necessarily product* the rotation in question, on j)rt‘eisely 
the same princijiles as the magnet is made lo revt)lve about tlu* 
wire ill tlie fifth i*xjK*nment. 

Exp. III. 1\} cxiuhii (he rolation C)f' a galvanic icirc on its 
axis hfj the action of a magnet. 

“ Let NS, Fig. 4., be a magnet, reyiresented as broken in tlu 
figure, but which is fixed, in the exjieriment, in a foot, in order 
to keep it vertieal, and let a> h c d be a lfght hollow copjicr or 
In'ass cylinder, having a steel jioint passing downwards into the 
agate cuj)/i fixed to the upper end of the magnet, and let e be 
a small tube or cjuill fixed on the wire passing through the to)) 
of the cylinder, holding a little quicksilver, and rccei^ing into it 
the descending conducting wire Z. AB is a piece of wood 
turned to fit on the cylindrical magnet NS, which has a hollow 
groove on its upper surface, to receive a quantity of quicksilver, 
into which the lower edge of the cylinder a cZ is .slightly immersed, 
the surface being covered with weak dilute nitric acid. AC is 
a wiix* passing into the quicksilver. It is obvious that thus 
(the contact being made at Z and C) the galvanic circuit is car- * 
ried from Z through the cylinder ahed^ thened'^to the.. (Quicksil- 
ver, and hence again through the icire AC to the othei; exire*- 
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wiity of the battery, whereby the cylinder abed is made to be- 
come a part of the conducting wire, and will be found to re- 
volve on its axis with a great velocity, fully ecjual to that oS the 
magnet in the last experiment ; the direction ol' the motion, 
with fhe arrangement shewn in the figure, being from left to 

right, to* a person coinciding in jX)sition with tlie magnet."" 

1 . 

Exp. IV. “ To exJtibit the rotation the galvanic wire inde- 
pendently of the galvanic battery. 

For this purpose, wc must employ the apparatus exhibited 
in Fig. 5., where A BCD is a small top})er vessel about inches 
liigh, and the same in diameter ; a b c d is another small cylin- 
der of copper, of the same height, soldered to the former vessel 
at its lower end d c, a hole being left in the bottom of the former 
to receive it. The cylinder abed is therefore open, and w^ill admit 
a cylindrical magnet to be passed up, and it will at the same time 
hold a quantity of dilute acid within the space AD dabc : BC Z z 
is a zinc cylinder, very light, of rather less altitude than the cop- 
JXT one. To the cylinders a h and Z z are soldered two copper- 
wires, as shenvn in the figure, the up])er one having a steel point 
proceeding from E downwards, and resting in a small metal 
hole at F, and consequently the cylinder Z will be free to move 
upon its point of suspension at F. 

Things being thus prepared, and the acid placed in the 
cell as abovT described, insert through the interior oylinder the 
north end of a strong cylindrical magnet, and balance the whole 
apparatus upon it ; wlciii immediately the zinc cylinder will be- 
gin to revolve, with a greater or less velocity, according to the 
strength of the acid, the freedom of motion, and the power of 
the magnet. I liave frequently, with this simple apparatus, pro- 
duced a motion amountitig to 120 rotations per minute. The 
only diflerence between this and the other rotations we have de- 
scribed is, tiiat the galvanic ])owcr is here produced by the 'ap- 
paratus itself, instead of having recourse to the battery. 

For it is obvious, that the wfire Irom Z xr to E, may be 
considered as a conductor proceeding from the zinc, and the 
wire from a b to F, as one from the copper side of the bat- 
tery ; and, consequently, the same effect is to be expected here 
as in the prcc'c^jing cases. It is unnecessary to add, that, with 
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the nortli end of tlie magnet upwards, the motion is from left to 
right, and the contmry with the magnet reversed. This expe- 
riment is due to JI. Ampere. ^ 

A very pleasing addition has been made to tl)ls apparatus 
by Mr J. Marsh. It consists in having a second point descend- 
ing from F, whicli is made to rest in an agate cup, fixed on the 
top of the niagnel, Fig. 6., and ujum Avliich the whole machine 
is balanced, having a perfect freedom of motion ; and to pre- 
serve this balance, the magnet is placed vertically in a foot. The 
machine being now charged with acid, a compound motion takes 
place, the zinc cyllnd^^r revolving in one direction, and the cop- 
per \ esscl in another, producing thu.s a vei-y pleasing effect ; 
the latter, however, is by no means so rapid ns the other, in con- 
sequence of the weight of the acid, and in iiict that of the whole 
machine being supi)orted on the low'cr point.’" 

b'xp. V. To sfiQzo the ejfcct of a horsc-sltoc viaf^net off a Jrecltj 
suspended gahmde zc'frc. 

l^et Z Fig. 7., denote a )>art of the gal\ anic wire, freely 
suspended by the chain connection at o, pnweeding from the 
zinc end of’ a l)attery, its lower extremity being amalgamated 
and slightly immersed iii a reservoir of pure mercury, having a 
connection at C \vith tho other extremity of the batUry. NS is 
a horsc-sboe magnet, j)laced as shewn in tlu^ figure. 

‘‘ The contact being now made at C arid Z, the hanging pari 
of the -wire o:^ will be thrown out of thc«mercury into the posi- 
tion 0 ; the contact being thus broken, it falls by its own gra- 
vity into the mercury, by which means, the contact lieing re- 
newed, it is again projected, and so on w ith an exti'aordinary ra- 
jiidity ”, and if the position of the magnet be reversed, or the 
contact be changed, the direction of the motion will be changed 
alsfi', but the effect will be the same. 

This singular inoliou tnay be still explained by the hyjio- 
thesis that has been advanced ; for lire wire having a tendency 
to pass round the north end of the magnet to the right liand, 
and round the south end to the left hand, is urged by equal 
forces* directly in a line with the open space of the magnet, ihe « 
equality of the two forces preventing the rotaloi^y motion about 
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either, but both conspiring to give to the wire the rectilineal mo- 
tioii whic^h has been described. This experiment is also due to 
Mr J. Marsh. 

) 

Exp. yi.— ‘‘ To exhibit a wheel and axle rotation by Ttieans (ff 
.» a horse-shoe magnet. 

The machine by which this Tfiotion is produced, is represent- 
ed in Fig. 8., where AB is a rectangular piece of hard wood, 
CD an upright wooden pillar, DE a piece of stout brass or 
cop{KT wire, and ab a somewhat smaller wire, soldered upon it 
at E, on the lower side of which the wheel W, of thin a>pper, 
turns freely ; Ay is a small reservoir for mercury sunk in the 
wood, and gi a narrow channel running into it : HH is a strong 
horse-shoe magnet. Mercury being now jx)ured into the reser- 
voir fg^ till the tips of the wheel are slightly immersed in it, 
and the surface covered with weak dilute nitric acid, let the 
connection with the battery be made at i and U, and the w^heel 
W will immediately begin to rotate with a great velocity. If 
the contact be changed, or if the magnet be inverted, the mo- 
tion of‘ the wheel will be reversed ; but, in general, the best ef- 
fect is produced wdien the wheel revolves inwards.” 

Exp. \T1. To exhibit a C0771 pound wheel and axle rotation 
with two horse-shoe' inagnnts. 

“ The infic-hinc for producing this motion is shown in Fig. 9* 
ABGD is a rectangular piece of board, .having tw^o grooves, 
about half an inch deep, cut in it parallel to its length. C/;, 
Z q are two w^ires having cu])s for connection at Z and C, and each 
passing into its respective groove ni, cd, filled with mercury; into 
which are slightly immersed the jxiints of the w heels of W, W' ; 
these being fixed on an axle W AV', and resting upon the tw^o 
supports r.v, brought to a fine edge at n and in order to 
reduce the friction as much as possible, and to give the greater 
freedom of motion. N and S are tw o horse-shoe magnets, placed 
as in the figure, with the like poles interior and exterior of the 
wheels. 

The apparatus being thus prepared, and the contact made 
at Z and C, the wheels will begin to revolve, and in a very short 
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time will acquire a veUyeity exceeding very considerably any of’ 
tbe motions hitlierto described. ' 

“ It is unnecessary to say, that, by changing tlie contact, or 
by inverting the magnets, the direction of llie rotation will be 
also changed. The useal precanlion of covering the surface of 
the mercury with weak dilute nitric acid, will increase tbe rapi- 
dity of rotation, but it is not actually necessary in this cas<.\''’ 

Bxp. VUI. “ To cx'lithit the icrrcsinal dircvtivc ijuaViijj of a 
galvanic id re. 

M. de la llivcV apparatus f'or this jiurposc consists of a small 
galvanic combination attached to a cork ; tlu* j)late of /inc is 
nearly half an inch wide, and extends about one and a half or 
two inches belowMts cork, its upper end passing through the 
same; the slip of copper is of equal width with the zinc, hut passes 
round it, being thus opposed to both its surfaces, as in Dr Wol- 
laston’s construction; its u])per end also appears through the 
c<n’l<. A piece of copper-w ire, covered w ith silk thread, is coileil 
five or six times, and tii‘d together so as to form a ring about 
an ineli in diameter, and the ends of ilic wire aiv connected, by 
solder, one with the zinc, and tlic other with (hi‘ copper slij) 
above the cork. Sec Fig, 10. 

When this small apparatus is placed in water, slightly aci- 
dulated with suiplutrlc or nitric acid, the ring becomes higldy 
magnetic, an-d wil) arrange itself in a jilane [)erpcndicular to the 
magnetic meridian, or it will at least indicate a tendency to take 
that position, but the escape of the hubbies, arising from the 
decom|X)sition of the water, prevents it from jircscrving a fixed 
direction. 

Its magnetic (qualities, however, are more obviously showm 
by bringing to it a strong rnggnet. The one I made use of is 
cylindrical, about tlirec quarters in diameter, and 18 inches in 
lengtri. This being applied at the distance of several inches, 
the ring was immediately attracted, or repelled, according as 
one or other of the* jxifes of the magnet was presented, or 
according as one or other side of the wire was ojiposed to the 
Jatter. AVhen the result of the application is attraction, tlie 
cork walV advance towards the e\lremit\ of the magnet, and if 
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the latter be held liorizon tally, and iri* a line with the centre of 
tl\e forfner, this will continue to advance till the pole of the 
magnet is within the ring, and then proceed with considerable 
velocity till it reaches the middle of the nmgnet, where it re- 
mains perfectly stationary. If now th(e magnet be withdrawn, 
and changed end for end, and rc-in trod need into the ring, the 
latter will go off from the magnet* — turn itself round when quite 
free from it, — again advance, and settle itself as before in tbe 
centre. 

This very simple apparatus, which may be made at the ex- 
pense of about a shilling, throws great light upon the nature of 
the ele^ctro-inagnctic action, and proves most satisfactorily that, 
notwithstanding the intimate relation betwxc'ii the electro-mag- 
netic and magnetic fluids, they are not identical; for no pos- 
sible arrangeinent of simple magnets can be made that would 
h ad one of them beyond the pole of* another to find its state of 
e()Uilibriuin in the middle of the latter.'’ 

Another form of this apparatus is shown in Fig. 11. 

‘‘ Bolli tlie above apparatuses are much improved, by fixing 
to the cork a light glass-cylinder AB to contain the acid, instead 
of floating them in it ; llie a])paratiis may then be floated on 
common water, and all the facts exhil)ited as above described. 

This a))pendagc to the original construction is due to Mr 
James IN^arsh, already mentioned." * 

Ex]). IX. “ To exhibit the action of the terrestrial magnetism 
vpo)i (€ galvanic wire freely suspended. » 

‘‘ i.et ABGD, Fig. 12. represent a rectangular piece of hard 
wood, liavlng two grooves ah^ rd, cut in it, parallel to its 
lengtli, about lialf an incli in depth, which are to be filled with 
quicksilver for the experiment. Zr/, are wires fixed in the 

board, and })assing each into its res})cctivc groove, witli cups for 
making the connection with tlie battery at Z and C. Om is a 
long piece of silk proceeding from the ceiling, or some other 
convenient place, and to which i§ tied the w-ire bent as in 

the figure, the points h and n being sjightly immersed in the 
quicksilver. If the connection be now made at Z and C with 
tlic zinc and copper sides of the battery, the movcilble pari 
I mn of the/galvanic circuit, which has a great freedom of mo- 
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lion, will be projected towards the extremity AB of Uie board, 
and if the contact be changed, by making the zinc connection at 
C and the copper at Z, the w^ire will be driven towards the 
other extremity. As no magnet is introduced in this experi- 
ment, w e have a right to attribute tlie motion to the eft’ect of 
the terrestrial magnetism, the direction of it corrcsj)onding pre- 
cisely with wliat we ought to expect from such action. For the 
terrestrial magnetism of our latitude being of the same kind as 
that exhibited by the sou them pole of a niagneV, tlie moveable 
wirc ought to pass from right lo left in the first case, and from 
left to right in the second, to an observer situated as forming 
a part of the galvanic circuit ; that is t<j say, with the first con- 
tact the wire ought to be projected towards AJ3, and with the 
second tow ards DG. 

“ To prove that the motion proceeds from tins cause, let the 
south pole of a strong magnet be brought under the board be- 
tween Z and C, and make tlie contact again ; and the same 
motion will take place, but in a much stronger degree, the wire* 
being no^w thrown very forcibly out of the )ncrcury. 

The effect therefore being precisely of’ the same cliaracter, 
but much move powerful in the latter case than in the former, 
we have a right to conclude that the cause of the motion in both 
cases is of a like nature, tlie one proteedi]ig from a southern 
polarity artificially produced, and the otlicr from the natural 
magnetic action of the terrestrial sj)here, as stated by Mr Fara- 
day, to whom we are indebted for this interesting experiment. 

Exp. X. To produce a rotation of the galvanic ueirc hy means 
(yf* the terrestrial magnetma. 

This is also an experiment due to Mr Faraday, and which 
proves, in the most satisfactory manner, the influence of the ter- 
restrial magnetism in the production of a rotatory motion. It 
is performed as follows: a very light copper, or platina wire, 
about 6 inches long, is suspended very freely from a larger wire 
proceeding from either end of the battery, by means of the chain 
connection described in several of the preceding experiments, 
and at its lower extremity a small piece of cork is attached, in 
order to' keep the wire buoyant on a basin of pure mercury, 
aboiu 10 inches in diameter. The wire by which the above 
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small moveable piece is suspended, h then so much depressed, 
ll^at the proposed revolving wire slopes at an angle of about 40'' 
willi the horizon. In this state the circuit of the battery is com- 
pleted through the mercury in the basin and the other conduct- 
ing wire, when immediately the short wire commences a rotation, 
as it would do about the south end of a magnet, but in a pro- 
jiortionally less degree, as the directive power of the earth is less 
than that of a magnet of the kind here supposed. 

“ This similarity of action naturally leads us to infer a similar 
cause, and that lliis cause is no other than the terrestrial mag- 
netism; still, however, in order to render this conclusion the 
iimre indisjiutable, Jlr Faraday changed the inclination of the 
Avire, making it first equal to the angle of the dip ; and when, 
under , these circumstances, the wire was placed so as to coin- 
cide with the dip itself ; viz. Avhen placed in the magnetic meri- 
dian, sloping from south to north, there was no motion; and 
Avhen the angle was still farther increased, so as to exceed the 
angle of th^' dip, it was projected in two different directions, ac- 
cording as it was made to slojie to tlie north or to the south, 
which is jireciscly what ought to be the case, on the supposition 
of th(' motion being caused by the magnetism of the earth. 

For let n , 7 , 0 in (Fig. 13. and 14.), represent the freely 
suspended wire in the })lanc of the meridian, sloping respective- 
ly to the north and south: and let NS in both figures denote 
the direction of the ten'cstrial magnetism, tlien it is obvious in 
the first of these figures, that whether the slope be towards the 
north or towards iln? soutli, it will be always on the same side 
of the line NS, and Avill, hi both cases, be projected in the same 
direction, with i-espect to the observer, situated as forming a part 
of the galvanic circuit, and consequently in ojiposite directions, 
as referred to the circular rotation of the extremity 7 or 7 '. But 
when the slojie is less tlian the dip, then the wire, in its two 
jiositions, being found on opposite sides of the line of* direction, ’ 
and passing still to the same hand of an observer situated in tho 
wire, a rotation will ensue similar 10 those that have been dc^ 
scribed in Experiment 1. 
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Exp. XL To exhibit the dction oftixo s^alvank zirireso7i each 
' other. 

T^’he apparatus which I einplt)yed for this pur}X)sc is shown 
in (Fig. 15.), where AThrepresenls a rectangular board, and D, 
E, two upright pieces of wood, carrying each a cross pieex^at top 
with several holes for ree-eiving- the cups mm\ nn\ which, by 
this means, may be placed at different distances ; a littl^! mercu- 
ry is poured into each of tliese, so as to comniiinicale with the 
wires inserted through tlie side of tlie cup, and terminate witli 
fine {X)ints. The wares w a a' le', rc b U lo' arc bent, as showm in 
the figure, and have small holes drilled at n, />, //, wliereby 
they may be liung freely inx)n tlic points of the wires ?//, m\ &c. 
and carrying small wciglit.s ic\ ic\ &c. in order to bring tlie points 
of suspension to corresjiond as nearly as jiossible with tlie centre 
of gravity, whereby the w ires are moved by the least force. The 
conducting wires from the extremities t)f‘ the battery Z and C 
are terminated as re])rescnted in the figure, and being each 
brought to the respective cups, so that r/ are, res]K‘Cli\ely in- 
{^erted in the cups m a, and c' c into the cups m' ?/', the cheuit 
will be made through the tw^o wires a a\ b //, in the same direc- 
tion; and these being free to move about the piints in the re- 
spective CUJ3S, will be strongly attracted tow^ards each other, even 
at the distance of several inches. 

Let now the branch rs of the conducting wire Z be length- 
ened, so that it may pass round the board, and be in.serlcd in 
the cup n\ while is inserted in the cuj) m as before ; lengthen 
also the branch c of the conducting w ire C r, passing it round 
the lioard, and dipping it into tlie cup ??, while c' is immersed in 
?n' as at first ; by this means, the circuit passes from Z' to c along 
the wire b //, and from z' to c' along the wire a a' ; in short, the 
circuits in the two wires are now made in opposite directions, 
and theowires experience and exhibit a mutual rep/ulsion. Hence 
we learn, that two galvanic wires, parallel to each otlicr, and in 
which the circuit is made in' tbe l>ame direction, are attracted to- 
w^ards each other ; but thpy arc mutually repelled when the cir- 
cuit passes in opposite directions, a result first deduced by M. 
Ampere, ahd which lie lias made the foundation of his theory of 
(‘IcctrcMiiagiictism, by assuming, that the powTrs exhibited by 
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artificial and natural magnets arc due lo currents of the galvanic 
fluids circ ulating in j>lanes perpendicular to tlieir axis ;\and 5 that 
those currents, when parallel to each other, aiul passing in the 
same direction, are attracted, and when in opposite directions, re- 
j)elled. • 

VVhetlier this hypothesis and that wliich I have advanced 
l)e under different forms only one and the same, and if not, 
which may be considered as the most conclusive and satisfactory, 
arc not for me to determine: they are now both in the hands of 
philosophers, who will judge of them impartially, and adopt that 
which seems to answer best to tlu‘ various facts and phenomena 
that liave been, and that may still be, elicited by the ingenious 
experimenters at pre sent engaged in this interesting inc^juiry : I 
must say tlnit J cannot, on M. Ampere’s doc'.lrine, satisfactorily 
explain se veral e)f the plumomena exhibited in tlie preceding ex- 
perinuiits; anel the* following is another case which see'ins to bei 
at variane*'* willi the tlieory in cjiiestiem; viz. — 

“ Let only oiu^ e)l‘ the* l)e*nt wires, sliewn in the figure last re- 
ferred to, be em])lo>e(U anel !e*t it be made a ])arl of the galvanic 
circuit. If now a long magnet be jilaeed heiri/ontally, with one 
pole a little below the horizontal pan of the wire, and perpen- 
dicular 1() the* same, the wire will be strongly attractcxl, or re- 
pelled, Jue*ording to the pole lliat is presented. Let us supjiose 
that the wire is attracte'el ; this nicay be cxjilaineel by tlie asMimcd 
alt I action e)l‘ the vurre‘nl in tlie w ire, and the parallel currents 
in the same direction in tlie magnet, agreeably to M. Ampcl^s 
theory; and if it be rejielled, the explanation will i^till subsist 
l)y su|)posing thi* parallel eurrents in opposite directions; but if, 
now, instead of keeping the magnet perpendicular to the direc- 
tion of the wire, we ])lace it jiarallel to it, keeping the same ex- 
tremity still under the wire, the very same cifcct is produced ; 
although, in this ease, the sup])oscd magnetic currents, rf'hcjbrc 
parallel to that in the ware, are now necessarily /o * 

it : and if, again, tlic magnet be held vertically, keeping the ex- 
tremity presented to the wire in its situation, or as nearly so as 
possible, the .sanu* attraction still takes place; and this, whether 
the extremity in cpiestion be above or beioAv; in short, while tlu‘ 
pole of the magnet presented to the wire is kej)l in its position, 
whatever direction be given to the magnet itself, wbetlnr in azi- 
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muth or inclination, the same motion takes place, which ^certain- 
ly appears to me to bf wliolly at variance with the doctrine that 
M. i^mpere has endeavoured to establish. And if, instead of 
using the magnet, wc leave the wire to the action of the terres- 
trial magnetism only, a sriniilar effect, but in a less degree, i^ pro- 
duced every time the connection with tlie battery is established ; 
and it is the same hctlier the \^ire be plijced at N and S, V and 
W, or at any azimutli whatever; a fact whieli seqms to he e(jual • 
ly at variance with M. Ampere’s theory of terrestrial magiu t- 
ism. 

Whether this ingenious author, for who^e tal^.us I . \»’- 
tain the highest respect, will be able to ”eet u i! oIm ih - 

inena with his theory, I am unable to .i o- c i:! no nvr 

will be more rearly than iijyself to .tdinil liis dot tr * Ih imv; i'ul . 
ly aware of the great advaiitag»’s A\hic]i |>ol; '!\cs iVf'UJ 

the reduction of a variety of classes of ]/..t r < j.; a aie 
ral princij)le: at the same time i n J 1» i’ ' is'l t( 5\e- 
ralizctoo (juickly ; nor, in our ’ I j ixma,. Jx' ji.tnalneiM-ii 

of a force, hitlierto imkiiowa inrouv, .dlov. o.n^eivt/ U) leave 
mipcrf(K‘tly explam. ,! sra? '* of the mo^l uiUavdiug facis yet eli-^ 
cited by expcrliaeiua! piiilosopiiy ” 


Abt. XVII. (if tin' 

and with a .snpi'rahiLnnant ;? i 
French Light-ltunsvs'' . 


I : 'upfi icifh: Coucm irii 1 1 7, i v, 
ri 'JJ adopUd VI the 


TI^HE advantages of .several core^ ,.ii x* v icK^ io lamps, iee- lx •'»! 
long ago pointed out by (’ouiil Ruud' 'd •. , (dux J, In ihrj 

ingenious mechanical lamj), had dx- h;'))[)Y ivica of 

keeping the wick constantly vvi', vid' a of oil greater 

than it could consume. In applying ihe ; j>ni ri ranc e of Carce* to 
the double, triple, or (juadru}>le vvicks of ( ‘ouiit llLimlorJ, MM. 
Arago and Eresiu‘1, instead oi' niLsiug tijc oil by a j/iece of clock- 

\vcASJ%s Carcel did, employed a. reser\oir liigher than the wick, 

tp 

* This iioiico i.s abslracU’d trom IM- l‘io..::cJ\ ///obr .sw/ nn JVov'ean 
r.da?' a<^c cUs Plian'‘>\ Pai'iii IS??, iihi’ulv lyi'r.cd in this volnrno, p. Uj.'V, 
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^vbich receives tlic oil by a tube slidiyg in a leather box, which 
may b« raised or depressed at pleasure, and which serves to re- 
gulate the level of the discliarge of thft oil. The superabun- 
dant oil lalls into a reservoir placed below the wick, w^ich is 
emptied into the reservoir when the lamp is extinguished. 

It ig of the greatest consequence in aft these lamps, to regulate 
the current of air. When the ^himney is too low, the wick be- 
comes hot, and the flame lengthens and reddens ; and when the 
chimney is toe/ high, the current of air becomes too rapid, the 
flame grows white, but is very small, and experiences a con- 
stant agitation by the too great velocity of the air. 

In order to regulate the velocity of the air, the authors above 
rnenlioned have used the construction in Fig. SI. Plate VII., 
where F in a second tube, moveable up and down in E, by means 
of the 'screw nut D, working in a rack GG, till the flame has the 
})r()))cr colour and size. This contrivance, however, was found not 
to answer well in practice, and they afterwards substituted in 
jilace of it a sort of valve made of ii’on or platinum, placed at the 
bottom of the chimney, ard made to turn upon an axis, so as to 
admit more or less air. In this case, the chimney must be made 
larger than is necessary, and the current has its velocity dimi- 
nished l)\ means of tlie v.Jve. 

The coiistruruon of tlie burners will l)c understood from 
Plate \ Fig. 18,. which is the ])hni of one with /o?^r re/VAvv, 
and wiilch is nearly eijuivalenl in it?; rglit to twenty of Carcel's 
lamps. The intervals which separate the wicks, and allow the 
currents of air to dirninish a little In width frewn the cen- 

tral to the ex*^ernal wick. The section of this burner is repre- 
sented in Fig. I}}., where C, C', C", C"\ (Sec also Fig. 18.) are 
the racks by means of wliich each wick may be raised of depres- 
sed. A15 is the liorizontal projection of the tube, which con- 
ducts the oil to the w icks. I„, I^, L, I^, arc small plates of white 
iron, to which the beaks are soldered. N is a pressure sc/ew for • 
keeping at a proper height the piece llllli, which supports tlie 
chimney. • 

Fig. 21. shows the elevation of the burner with four wicks^ 
supporting the chimney. ' 

Fig. 20. shews the way in which the moveable ringwhich car- 
ries the w'ick is placed iqK)!! ih.e AxvkI ring soldered the rack. 
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Art. ISyill,— Celestial Phenomena^ from April 1. to July 1. 
182^3, calculated for the Meridian if Edinburgh^ Mean 
Time. 13y Mr George Innes, Aberdeen. 

The times arc inscrled according to the Civil reckoning, the day beghining 
at midnight. 


April. May. 


OH/// 

3. 12 35 30 

d I) v 

n 

3. 9 32 7 

( Last Quarter. 

15 0 47 

( Last Quarter. 

6. 20 11 20 

Em. 11. sat, 2/ 

4. 20 35 17 

Em. II. sat. 7/ 

9. 22 16 30 

d )* d 

9. 19 24 18 

d )) 5 

10. 7 41 16 

d )) b 

10. 23 57 49 

d 5 d 

15 37 1 

0 New Moon. 

11, 6 3G 22 

0 New Moon. 

11, 16 6 50 

d D 9 

12, 16 20 14 

d )) h 

12. 5 27 1 

d )) V 

20 42 21 

Em. I. sat. 7/ 

13. 1 49 10 

6 )) S 

13. 6 26 26 

d D » 

17. 7 15 11 

)) Fir.'.t Quarler 

20 32 40 

cS )) » b 

2J. 22 22 37 

0 enters fj 

14. 10 59 57 

d )> V 

24. 20 50 28 

0 Fi'lJ 

18. 0 36 3 

)) First Quarter. 

25. 5 11 5 

d )> - "1 

20. 22 5 12 

© enters ^ 

28, 1 23 39 

d )) n 

25. 6 41 29 

© Full Moon. 

28 

greatest elong. 

27. 22 46 5 

d P « 



29. 20 9 9 

Era. Ill, sat. U 



30. 20 17 11 

6 )j 11 




.June. 


D H / // 

2. 1 6 16 

( Lasi Qiiartci 

n « . w 

11. 19 1? 55 

d ') V 

6. 23 4 4 41 

d ') F< 

15. 15 10 1 

)) First Quarler. 

7. 18 56 30 

d ]; d 

22. 6 58 Id 

0 enters qd 

8. 23 33 58 

0 New Moon. 

23. H 52 3 

Q Full Moon, 

9. 1 17 18 

d )) V 

21. 5 39 10 

d 1' ri 

10. 6 43 27 

d 0 




From the effect of ibe Moon't paraJlax in l.ongitLidc, the ap- 
parent conjunction of the Moon willi »j Tauri on the 13th of 
April, will take place after the true ; but want of leisure has 
prevented me from making a particular calculation. The occul- 
tation, however, will be visible. There may also be occultations 
of Atlas^ Plciom\ Elcctraj &c. 

For the reason above mentioned, I am not certain whether 
the occultations of Antarcs by the Moon will be visible at Edin- 
burgh, but it is more probable that they will be seen at Green- 
wich. ^ 

N.B. 'n last Number, p. for Eclipse begins January., read July. 
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Akt. ^l^.~Proceedi?igs q/*thc Rotjal JSocicty (}f Edinburgh. 
•• (Continued from p. 180.) • 

Dec. 16. 1822. — paper by Dr Macdonald was read, On 
the Theory of the Format um of Calceclony?'* 

On •the same evening a notice by Dr Brewster was read, ‘‘ On 
Mr Barlori's MeihoJ of Ornamhil/mg Steel and other Metahy^ 
Jan. 13. 1823. — Mr P. V. Tytler read a continuation of his 
‘i Biographical Sketches of , some of the earliest of our Scottish 
Laxeyers.'''' 

On the same evening, Captain Scoresby exhibited to the So- 
ciety his IVlagneiimcier and Cdironoraclrical Compass, and per- 
formed a series of neu IMagnelical Kxperhnent.s. 

Jan, 20. — A });iper by Dr John Itunler, Professor of Huma- 
nity, St Aiuh cn\'s, as read, entitled, Observations on certain 
HiTmlogles observed in the ftrtnalion (ffhe Tenses of the Greek 
Verhr 

,^,Feb. 3. — Mr Th >nuis jVlIan read a paper, entitled, Ohser- 
vations i»i the Fo>'nnd.}on o/' Cotecdonyy 

f'At the same meeting a jiaperby Dr Brewster was read, “ On 
a,Nexe Trope el jj of Ilejlccied Light y 

The following Members were elected at this meeting. 


m»NORA:tV MEMBER. 

M. Goethe.*' 

If 


!\r. l)t'camr»Uo, c ..ne\ d. 
Dr IJi’Lmcn. 

The Ih.'iliop of Zo.ii.iijd. 
M. Oriani, Mil.iii. 
jM. Dupin, i’an's. 


KOHriC.N Mt MBEHS. • 

M. Brongniart, Paris. 

The Chevalier Burg,* Vienna. 
M. Breislak, Milan. 

M. Bessel of Konigsberg. 

ORplMAHY MEMBERS. 


Uighl Hon. Sir G. WarrciidoT, Bart. 

John Bussell, l'’,s(j 

John Shaw Stew.irt, Ksq. ^ 

Dr Alexander Hamilton. 

Dr Thomas HarLuul 
John Dewar, Ksq. 


Right lion. Sir William Rae, Bart. 

Sir Robert Dundas, Bart. 

W'illiam Cadell, Esq. • 

Sir William Knighton, Bart. 

Sir^E. F^Bromhead, Bart. A M., F. R. 6. 


At this meeting Dr Hope and Profesfiipr Russq|1 were? chosen 
Resident Vice-Presidents. 

Feb. 17. — A paper by the Reverend Dr Lee was* read, en- 
tided,’ Observations on the Lfe arid Character of S^T George 
yOL. VlTI. XO. 16. APRIL 1823. B*b 
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Mackenzie of Rosekaugfi^ mih remarks on his History^of Scot- 
landr \ 

On the same evening a notice was read by Dr Macdonald, 

respecting the formation <f solid Chalcedonic Nodules in Trap 
Rocks."^ 

Mar. 3 . — Dr Hibbertread a paper “ On the Physical Causes 
which have given rise to the pop^ilar belief in Apparitions,^ 

At the same meeting a paper by Dr Brewster was read, “ On 
the existence f a New Fluids possessing remarkable Physical 
Properties^ in the cavities (f certain Minerals.’''' A notice oi* 
this paper will be found in our Scientific Intelligence, p. 400. 

At this meeting the following gentlemen were elected Mem- 
bers: 

Sir James Stuart, Bart, of Allanbank. John Bonar, Esq. 

Sir Andrew Halliday, Knight, Physician Alexander Waddell, Esq. 

to His R. H. the Duke of Clarence. 


Art. 'X.H.,— Proceedings of the JFer?ierian Natural History 
Society . — (Continued from p. 1852.) 

Dec. 14. 1822.— At this meeting, a paper by the Reverend 
Dr Fleming of FI isk was read, containing “ Observation on suh^ 
jects connected with Natural History^ made in a Voy^g^ found 
the North cf Scotland^ in the autumn of 1821 ^ (The nr^ part 
of this paper is printed in the present number of this Jonrnal, 
p. 294. et scq.) There was likewise read, Account of a Ma- 

rine depos'd^ observable among the floetz strata on the margin 
of Loch Lomond f by Mr James Adamson. And Professor 
Jameson gave an account of a fine specimen (which was exhi- 
bited to the meeting) of the Zeus L^ina or King Fish, lately 
taken in the Frith of Forth. 

Dec, ^8. — The Secretary read the firsf part of the “ Journal of 
a Visit to the Summit of At^nis Peak, the highest mountain qf 
Ceyhnf by Mr Henry Marshall, staff-surgeon. Mr Greville 
then read an ‘‘ Account the Esculent Fungi of Great Britain^ 
Dr Knox read a Notice relat’ive to the Habits of the Hyanas qf 

practice of 

*lheir prey into their "dens: and Dr Yule communi-^ 
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I'roceeamgs qj^ me rvernermn Soeisfy. 

cated SpeciTTiens of Maize^ ripened in,Sc(£landj in the garden of 
North Dalrymple, Esq. and made some oDscrvations on the prao^!' 
ticability of naturalizing that grain. * 

At this meeting, the following presents were laid on rhe table : 

Abstracts of the Pcypulation Returns^ in a large volume folio, 
presented to the Society by order of Government ; and the Ame^ 
rlcan System f Mineralogy^ &q. by Mr Parker Cleaveland, two 
vols, 8vo. 

Jan. 11. 1806. — The Secretary read the second and concluding 
" part of an “ Aceount of a Journey to AdarrCs Peak in Ceylon f 
by Mr Marshall, staff-surgeon. Likewise an “ Extract of a Letter 
from the Reverend William Dnnhar of Applegarth^ to Principal 
Baird^'' detailing experiments and observations which confirm 
the doctrines of Schirach and Huber, respecting the conversion 
of <»tyinnion larvce into queen-bees, in particular circumstances. 
The Secretary also read a Proposal for an Improvement in the 
form of CannonJjolls^ cahidatcd to communicate the advantages 
of projecting them from a Rifled Barrel f by Mathew Miller, 
Esq. of the 51st regiment. 

Dr Hibbcrt then read an Additional Account of the Expe- 
dients resorted to by a> Boy in Cheshire^ to supply the deficiency if 
Forc-ofi ms and Hands f and presented a portrait of the l)oy. 

Mr Innes of Stow exhibited to the meeting some admirable 
specimcift, dated “ Edinburgh, ITOS,"” of Drawings and orna- 
mental Penmanship)^ by Matthew BUckingcr, a person who was 
destitute of hands and feet, 

Jan. 05. — The Secretary read a notice’ by Mr James Adam- 
son, regarding the principles on which the motion is communi- 
cated to steam-vessels. Also, a paper on the Identity, considered 
as species, of the Golden and the Ringtailed Eagles, by Mr P. J. 
Selby of Twizel-House. 

Professor Jameson read an “ Account of a rcmarhable Thunder 
Storm in Berwickshire f \n the course of which, all surro^jnding 
objects assumed the colour of copper. He then exhibited the 
Horn of a Rhinoceros^ found in diggmg marl at the IjOcIi of For- 
far, and stated reasons for believing it to have belonged to a species 
of rhinoceros which had formerly inhabited this isijind. He next 
laid brfore the meeting, the skeleton^ and also the sliced skin^ 
if the, X)ugong of Singapoury an animal allied to porpe.«se, 

B b 2 . 
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and which, when it raj^es its head and upper extremities, con- 
t^ing protuberant nimmae, above the water, may probably 
have given rise to the fable of the Indian mermaid. He likewise 
read remarks by Dr Traill of Liverpool, on American Animals 
the genus Felis. 


Art. XXL — Proceedings ()f the Cambridge Philosophical So- 

cictijfor 1822. (Continued 1‘roni Vol. VT. p. 378.) 

Feb, 25.— Some observations on the Weather^ accompanied 
by an (wtraordhiary dejircssion of the Barometer,, during the 
month of December 1821,’“’ by the Kev J. Hailstone, M. A. late 
W(X)dwardian Professor. 

Mr Henslow contliided his paj)er on the Geology of An- 
glcsea. 

March W , — Tlie meeting was adjourned in eonsetjucnce of 
tile deatli of the Viee-President, the Rev. Dr Clarke, Ih’ofes- 
sor of Mincjralogy. 

March 25. — “ Description if' a nexo SclJ-rcgulating Lampf 
by tlie llov. W. Mandell, B. D., Fellow ol'Queeifs College. 

The peculiar advantages of this lamp are, Lv^, The surface 
<if the oil in tlie burner is constantly at the same distance from 
the flame ; 2^/, Tlau it consumes all the oil, 

H. B. Lessbn, Es(j. read a descri|)lion of : safety apparatus 
attached to the Hydrostatic Blowpipe of Tofts, by which it may 
be converted into an oxy-liydrogen blowpipe, without danger to 
the ojierator. 

A paper was anniininicated to the Society by G. B. Airy, 
Es(j. of‘ Trinity College, the oljjecl of* whicli was, to inves- 
tigate, on the Newtonian '^riieory of Uefraction, the altera- 
tion wliich would take place in the focal length of an object- 
glass, from an alteration in the velocity of light, wJiether ari- 
sing fiom the motion of the earth, or fi’om a motion in the stars 
or bodies observcil. It was then ])roposed, after verifying tlie 
theory by olise^ps^ations of the same star at opposite seasons of 
the year, to determine the jiropcT motions of the stars in the di- 
rection of lines drawn to the earth, by observing the focal lengtii 
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of the telescope. It was shewn thal^tbe* change would be such 
as m'ght, under favourable circumstances, be capable of bein|j 
estimated by observation ; and the pre&utions were mentioned 
which would be necessary for its accurate determination.* 

April 22. — A paper was read ‘‘ Oji the Distribution of the 
Coloij^iriff Matter^ and on certain pccidiaritics in the structure 
of the Brazilian Topaz byj)avid Brewster, LL. II. F.li.S. 
&c. — This paper was divided into the following heads : 

1 . On tlie distribution of tlie Colouring Matter in Topaz. 

2. On the Tesselated Structure of the Brazilian Topaz, and 
the singular superposition of its External Lamina^. 

3. On "the Optical Structure and Properties of Brazilian 
Topaz. 

4. On subsLan(:(?s found in the Brazilian Topaz. 

5. ^ On the prol)a))lo difference in the Chemical Composition of“ 
the Brazilian and other 'Topazes. 

Under the last head, the author observes that the late Rev. Wil- 
liam Gregor detected Lime and Potash in the Brazilian Topaz 
which sufficiently accounts for the difference between its Optica 
Structure, and tliat of the othe^ Topazes. 

May 6. — On the Rotation of Bodies C by W. Whcwell, 
M. A. Fellow of Trinity College. — Mr Whewell began by 
giving a short history of the problem of the motion of a body of 
any figure, about its centre of gravity. D’Alembert first solved 
this problem in 1749 ; and Euler, in 1758, put tiic formula in 
what is now the usual form, Mr Laiiden gave a different solu- 
tion in the Philosophical Transactions for 1785, anc4 to the end 
of his life maintained tlie results of the continental mathemati- 
cians to be erroneous. Mr W/s object was to put the error of 
Mr Laiiden in the clearest point of view, by reducing the ques- 
tion to the formulae for the motion of points. If a triangular 
pyramid, witliout inertia, having riiatcrial points at three of its 
angles, revolve anyhow *'ibout ils remaining angle or vertex, it • 
may be considered as a solid body; and, by investigating this 
case, the truth of Euler’s fbnnala hj fully established. It ap- 
pears also, that if the angles at the vertex of tlie pyr/imid be 
right angles, its motion may be made to coincide with that of 
any given solid body, by properly adjusting tlie magnitudes of 
the three material poiiiis. 
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May 21. — “ On ihi B/isaltic Dikes in the County of Dur^ 
iiam^ and on the Great BamlUc Formations in TecsdahC by 
the Rev. Professor Sedgwick, M. A. Fellow of Trinity College. 

May 22. — Being the Anniversary Meeting of the Society, the 
following officers were elected for the ensuing year : 

President,— The Very Rev. Dr Wood, Mf aster of St John’s, and Dean of Kly. 
Vice-President,— Rev. T. Turton, B. D.. Lucasian Professor of Mathematics. 
Treasurer,-— Rev. B. Bridge, B. D., Fellow of Petcrhoiise. 

Secretaries / Peacock, M. A., Tutor of Trinity. 

’ ( J. S. Henslow, M. A., Professor of Mineralogy. 

Steward of the Reading-Room,— W. Whewell, M. A. Fellow of Trinity- 


Members of the Council, 


■Rev. J. Gumming, M. A., Professor of Chemistry. 
Rev. S. Lee, M. A., Professor of Arabic. 

Rev. T. S. Hughes, B. D., Fellow of Einmanucl. 
Rev. T. Chcvallior, M. A-, Tutor of Cath-Hall. 
‘Rev. A. J. Carringham, Ji. D., Fellow of St John’s. 
Rev. A. Dickson, M. A., Fellow of Peterhouse. 

[ J. King, M. A., Tutor of Queen’s. 


A paper was read by W. Whewell, M. A. Fellow of Trinity 
College, on two mechanical problems. The first was the oscil- 
lation of a chain or string, suspended vertically, and slightly dis- 
placed. There arc an infinite number of cases in which the 
chain can oscillate symmetrically, which are given by the roots 
of an equation of an infinite number of‘ terms. Euler had 
found one of the roots of this equation. Mr W., by a particu- 
lar mode of approximation, has found values for all of tlicm, 
and determined all the j)os:tions of the chain which give symme- 
trical oscillations. The other problem was that of the motion 
of a body oscillating, while it is drawn up uniformly ; which has 
been attempted by some English mathematicians, and which is 
found, when solved approximately, to have some relations witfi 
the former problem of this paper. 

A communication of some Electro-Magnetic Experiments, by 
Gybbon Spikbury, Esq. In repeating the experiments of Pro- 
fessor Cumming, on the dilterent electric relations of iron and 
steel, copper and brass, &c., Mr Spikbury found, that the gal- 
vanoscope was sensibly affected, not only when a metallic rod 
was placed in galvanic contact, with any alloy of the same 
metal, but when similar metallic alloys were presented to each 
other, provided they were of different dimensions. If two rods 
of steel, cnc being larger than the other, were immersed in an 
on .ompleting the galvpnic circuit, the effect on the 
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galvanoscope, was the same as if the larger had been composed 
of a more oxidizable metal. The effect of two brass-rods was tlie 
&ine, under tbe same circumstances. similar edect was pro- 
duced by equal rods, provided that one of them, by bein^ placed 
oWiquely in the acid, presented a greater surface to its action. 
Mr Spilsbury then noticed the effects produced by interposing 
water, or different acids in the galvanic circuit. The paper was 
concluded witli a theory, by which Mr Spilsbury proposed to ac- 
count for tliei^c effects, and a description of a mode of increasing 
the sen^sibility of the galvanoscope, by suspending the needle from 
a fine silk fibre, and inclosing the instrument in a glass case. 

Nov. ^5 . — On the Construction of Achromatic Reflecting 
Telescopes., with silvered Lenses in the place Metallic Mirror sf 
by G. B. Airy, Esq. Trinity. The advantages of this construc- 
ti&ii'were destTibed, and it was shewn, by an investigation of the 
requisite formula?, that the aberrations, both spherical and chro- 
matic, of the two mirrors in Gregory’s or Cassegrain’s telescopes, 
might be made to correct each other ; rules were given for the 
determination of the radii of the surfaces, and a formula investi- 
gated for making the eye-piece achromatic. It was mentioned, 
that an experiment had been tried, which had not entirely suc- 
ceeded, though the principle appeared to hold good, and tliat 
the trial, on the whole, ga\ c hopes of more complete success, 

Dec. 9-— A paper was read, by the Rev. G. Peacock, M. A., 
Tutor of Trinity, ‘‘ On the Principles commonly employed in 
the Demonstratmi of the Binomial Theorem.'''' After defining 
the meaning of th^.term Equal or Equivalent, as applied to two 
algebraical expressions, Mr Peacock proceeded to consider to 
what extent most writers on this theorem have assumed the 
existence of a general form of the scries, and whether such an 
assumption can be considered as |x?rfectly legitimate, consistently 
with other assumptions in algebra! This paper concluded with 
some remarks on the stj^ps of the process which appeajf to havo 
led Newton to the discovery of this theorem, as described by 
himself in the second of his celebrated letters to Oldenburg. 

A paper was read by the Reverend W. Cecil, M. A., Fellow 
of Magdalene, describing a machine for grinding and polishing 
spherical telescopic mirrors, very accurately, and without manual 
labour. 
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The inirroi* it> made to pass across the convex leaden tool, by 
asrectilineal motion, while the mirror and the tool revolve^ very 
slowly, with any reqviirfed velocity, about tlieir cqpamon axis, iii 
oppositb directions. The angular velocity of the mirror is for 
certain reasons twice the angular velocity of the leaden tool. 
Towards the end of tlie process an approximation may be ,madc 
to a paraboloid, or to any conic section, by making the rotatory 
motion rapid, and the rectilineal motion short and slow, over a 
convex spherical surface, deficient by sectors, varying according 
to a certain law. 


Art. XXII.— scientific INTELLIGENCE. 

1. NATUiiAi. riiii.osoriiv. 

ASTRONOMY. 

1. JVczc) Klcvients of the Comet — This comet, 

whose elliptical and parabolic elements we gave in our last Niini- 
ber, was seen in October, and oliserved by Frofessor Slnimacher 
and Dr Olbers. The following elements, calculated by Mr Han- 
sen, represent the observation of these asti'onc3mer> : 

Time of Perihelion, 1822. Otl. 2:>. ai .Mtr.jKi nv;ii Hamlnij'rh. 

f.,onf;. of Perihelion, . . , , 27 39/' A 

Long, of Asc. Node, from the iMoauJujiiiia x of ist Septeiuher, 9i 15K J 7 .9 
Inclination of Oi bit, .... .50 .7 

Log. of shortest disuiiu e, . . _ 1 (>.0.>97S‘j!-i 

Motion, - - - . . - llfirogi 

These elements, compared wiih the observations of ihofessor 
Schumacher and Dr Olbers, do ni>t indicate an elliptical orbit. 

2. BesseFs Survey the Heavens. — That excellent and as- 
siduous astnRiomcr, IM. Bessel of Konigsherg, is etigagetl in an 
important work, containing a Survey of the Heavens in zones. 
The first part of the work will speedily ap]>ear 

OPTICS. 

3. On the Double Bcfractkni of Compressed Glass., and rf* 

Glass that is rapidly cooled. — Dr Brewstca* had long ago con- 
cluded, (5^6" Transactions 181 (k p. and Id. 156, 




* This place is 30“ 3Q* East of Parib. 
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but particularly 1818, j). Transactions 

voL viiup. S5S, an(lthisi7(?i/r//^//, vol.vii. p.’lTS), from tlic perfect' 
similarity between llie phenomena of‘ heifted and of compressed 
glass, and those of natiinil crystals, not onlyin producing the same 
polarised lints, but in exhi!)iting the plienomena of moveable 
polarisation, that the glass possessed* double refraction, and 
that the cause of its not being seen was the small angular se- 
paration of the images. This conclusion he considered as 
demonstrated, ^dicii he found not only that the doubly refracting 
'^orcein nfjguJar crystals varied in intensity, and in character, pre- 
cischj as the })okirisiiig force varied; 'but that he could conununicaU* 
to glass tHe form and structure wliieh produced single positive 
axes, or singfe negative axes of j)oIarisatioi), or double rectangular 
axes of polarisation ; and, especially, when he had jtroxc'd 
that' 'the polarised tints in glass could be actually eomjmted 
a prwri^ by the \'ery same inatliematical fonnulje, laidatls 
mutandis^ by which all the })licnoinrna of polarisation in re- 
gular crystals, willi one and two axes, liad been brought under 
the dominion of calculation. 

This opinion, tliough supported by such invincible ))roofs, 
and even rendered necessary by Dr Youngs beautiful law of 
interference, was not only oj)})ose(l, but ridiculed by some French 
philosophers. It has now, however, been estahlislied by dircci 
observation. M. Fresnel, of thcAcwdemyof Sciences, wliose 
labours we have so often s})(jken of vilh the highe 5 .t })raisc, has 
distiuetly rendered visible llie twodonldy refracted and oj)posite- 
ly polarised rays in glass wlicn compresseil, and Dr* Brewster 
has done the same in glass that l»as recei\ed the doubly refract- 
ing structure from ra]>ld cooling. M. Fresnefs expcriincnls are 
described in the Bulldln ik la Sockk Maihcmai’ajuc for S('p- 
tember 1822, p. 159. 

4. Mr Raimiff'''s nexv liiftccitng Tdcscopc of a lar^r She. 
Mr llaniage of AberdeevMias iinished the s})eculu\n of a new re- 
flecting telescope, rJFTV-THREe feet in focal Jeiiglh. The 
diameter of the large speculum is tv.enty indies. 

• 

6. Prise offered for the best Thcorif' of Haloes, ^c . — Tljc 
Royal Academy of Sciences of Prussia have offered their prize of 
fifty (kic.i!:., for the mcinoii wli^ch >>i\es “ A -.’omj'flvtc luatlie- 
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matical theory of the lufninous or coloured circles which forni 
’ around the Sun or Moon, and such a one as shall equally agiee 
with the results of oBservations, and with the known proper- 
ties (if light in the atmosphere ” The possible influence of the 
inflexion and the polarisation of light is to be considered. The 
memoirs to be sent in before the end of March 1824^ 

6, Metlu)d of forming Three' Haloes ariificmUy round the Sun^ 
or any luminous object — The following experiment, which illus- 
trates in a pleasing manner the actual formation of haloes, has^ 
been given by Dr Brewster Take a saturated S(>iution of 
alum, and having spread a few drops of it over a plate of 
glass, it will rapidly crystallise in small flat octohedpms, scarcely 
visible to the eye. When this plate is held between the ob- 
server and the sun, or a candle, with the eye very close to the 
sm(X)th side of the glass-plate, there will be seen three beautiful 
haloes of light, at different distances from the luminous bexly. 
The innermost Iwdo^ which is the whitest, is formed by the 
images refracted by a pair of faces of the octohedral crystals, 
not much inclined to each other. The second halo^ wliich is 
more coloured, with the blue rays outwards, is formed by a j)air of 
faces more inclined ; and the third hahy w Inch is very large and 
highly coloured, is formed by a still more inclined pair of faces. 

Each separate crystal forms three images of the luminous 
body, placed at points 120° distant from each other, in all the three 
haloes ; and as the numerous small crystals have their refract- 
ing faces turned in every possible direction, the whole circum- 
ference of the haloes will be completely filled up. 

The same effects may be obtained with other crystals, and 
when they have the property of double refraction, each halo 
will be either doubled, when the double refraction is consi* 
derable, or rendered broadej, and otherwise modified in point 
of colour, when the double refraction is small. The efiects 
may lie curiously varied, by crystallising, upon the same plate 
of glass, crystals dmded colour, by which means we 

should h j||||| vhite a||||H)loured haloes succeeding each other. 

7. Theory f fi^o^Hp^The first rational explanation of haloes 
was giver by IVfaiiotte, and was improved and extended by Dr 
Young.^^l^^ Mariotte and Dr Young stale it as a hypothesis, 
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that equilateral prisms of ice, wlth^ngles of 60°, float in the. 
air with their angles in all possible dire(;tions, and thus px)duc(i 
tRe halo. More numerous and recent observations have esteblish- 
ed the truth of this hypothesis beyond a doubt. Dr Brewster has 
shewn, that the crystals of ice always l)elong to the rhomboidal 
series pf Mohs, including the six-sidal prism of Haiiy, whose 
angles are 60° ; and Sir Charley Giesecke, in the article Green- 
land^ in the Edinburgh Encyclopaedia, vol. x., p. 387, and 
other travellers, have put it beyond a doubt, that particles ol* 
ice RoOf^^in the air, and actually prick and blister the skin, with 
the same sensation that would be produced by needles, during 
the prevalence of what is called the Frost Smoke. The singular 
compound Rgures, which are almost always hexagonal combina- 
tions, drawn hy ("aptain Scoresby, in his interesting Account of 
the. Arctic Region^ ^ shew what a variety of forms are likely to be 
produced in the circles which surround the sun and moon, by 
the combination of elementary prisms of ice. 

8. Parhelia . — Two beautiful parhelia or mock suns were 
observed from York, for the space of three quarters of an hour, 
between two and three o’clock in the afternoon of Saturday the 
8th March, at the distance of 24 degrees from the sun, and in 
a line parallel witli the horizon. The brilliancy, which for one 
or two short periods became distressing to the eye, was occa- 
sionally impaired by the intervention of soiye light fleecy clouds 
moving slowly and at a considerable altitude^ but was not affect- 
ed w henever the same clouds passed over^ and sometimes nearly 
obscured, the face*«of the sun. The sky, in other directions 
clear and serene, was slightly tinged by a whitish vapour float- 
ing apparently at a great elevation above the surface of the 
earth at the place of their appearance, — the sun itself being 
partially obscured by the same vapour. The sides of the par- 
helia nearest the sun were of a red tint, shaded into orange and 
yellow, and for a short ’citerval two segments of a whitftjh halo * 
passing through the parhelia were perceptible. Altitude of the 
sun and parhelia, at the time oP their greatest brilliancy, 22 : 

Barometer 29.736 : Thermometer in shade 41°. Wind brisk 
from NNW. This meteor, of very unfrequent -occurrence in 
England, appears to have been similar in many respects to one 
described in Parry’s Voyage, p\ 156. '' 
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9. Remarlahle Col(j^ in InverncsH-slurc on the oth and ^th 
F€hrnary . — A very extraordinary degree of cold was ob- 
served on Wednesday the 5lh of February 1823, at the Dounc, 
the seal of J. P. Grants Esq. M. P. of Rolliieniu rebus. » 

The following arc the observations which were made watb 
Fahrenheit's thermometer : ' 


J823. 

Feb. 5. 

7 o’clock 

i». -vi. 

-F 2’ 

t 

I'l al)o\c zero. 



P. M. 

- n 

1 or hcloK' 2^i5. 


OA 

V. M. 

- , «' 

‘ (yp^^4fiiu zero. 

Feb (?. 

!1 

P. M. 

— 10 

or ififoTc *i,ero. 



A. M. 


or hef^ip zero. 


7 

M. 



or fiifotD zero 


0 

M 

0 

01 }nltm zdti 


lOi 

A. M. 

-j- 20 

or Gbu\ e zei o. 


This sudden rise of the thermonielor was succeeded by a shower 
of snow'. The thermometer stood at -f 20" all the day and even- 
ing. This depression of the thermometer is tiuf most remark- 
able that has ever been recorded in Scotland, being a degree 
low^cr than the great cold of rianuary 14. 1780, when Dr Wil- 
son of Glasgow observed the thennometer at — 14“ below zero. 
On Wednesday, February 5., the thermometer was low'cr in 
Edinburgh than at any other time this season. On ihc even- 
ing of that day we pbserved it at + 23 and in a very short time 
we saw it siqjc to + 12 J" 

10. Temperature of Springs and Deep Wells. — The Royal 

Society of Edinburgh has received various interesting obser- 
vations on the temperature of springs and deep wtIIs, from dif- 
ferent parts of Scotland. These observations are of very great 
interest, and ought to be made in every part of the kingdom. 
Those who are not able tqj;^ep a regular register of the ther- 
mometer, without idfiy difficulty, take the temperature of 

a sprifig thrice every month of the ycai’, which would 

give results of great value. 

11. Mean Temperature of Cape Town, — Mr Colebrook, in 

a papeV on the Climate of South Africa, published in the ^ 
Journal of Science, No. 28. p. 241., has stated the mean tem- 
perature of ^ Cape Town nt 67'’.33 Falirenheit, and the extreme 



jit 96' and 45", as deduced from several years observations. 
j'Mr Colcbrook has given the following ‘additional results : 

Mean. Tcinp. • Extremes. 

Stellenbosch, C6°.33 87*" and 50 

Zwartlaiid, - 06 . 5 85 and 54- 

Tulliugh, - 66 .66 95 and 5? 

'j'he observed mean temperature of Capfc Town agrees in a vei*y 
remarkable manner with Dr Brewstcr'^s Formula of Mean Tern- 
jieraturc = 81 ] cos hit. ; for hi the present case we have 
81 J cos 88%55‘*15"^, - . . - =67^.6 

mean tcmi)crature, - - - 67 *3 

\ Difference 0°.3 

12. Vari^hm in the Bulbs of Thermometer' s, — In mercurial 
therm()meters\kli a perfect vacuum above the mercury, M. 
Flauguergues has observed, that the IVeezing point has gradu- 
ally risen nine- tenths of a degree, and has gone on increasing 
for years. He altrihutes this to a permanent change of form, 
produced by the constant })rcssure of the atmosphere on the 
bulb. lie therel’ore recomnicnds, that thermometers should be 
made with c^peii terminations. Tlic same fact had been long 
bel’ore observed by M. Angelo Bellani of Milan, who mentions 
a very pretty ex[)erinient, for slit'wing that it arises from the 
glass. Take a mercurial thermometer, which has not been ex- 
posed for* some months to temperat^ures near that of boiling 
water, whose scale rises to the boiling*jxdnt or higher, and whose 
degrees are at least’a line long, so that tenths of a degree can be 
cosily seen, Ha\iiig t;arefu]ly marked the freezing point, plunge 
it in boiling water, and, ujKm replacing it in melting ict‘, it will 
be found, that the freezing point has sunk ,’ylli of a degree, in 
conscipience of the expanded glass not having resurac^l accurate- 
ly its original form. Hence, it follows, that the new barometer 
of the Rev. Mr Wollaston, must fee liable to error from this 
cause. — »Sec BihL Univer^., vol. xx. p. 117., and vol. xxi. p. 252. 

13. On the cause of the Ascent of Clouds in tlw Atmosphere , — 
M. Fresnel has ascribed the asamt df clouds in the atmosphere 
principally to the following cause. Air and all colourless gases 
allow the siJar rays, and even radiant heat, to pass tJtrough them, 
without heating tltcm sensibly. When a cloud, theryfoi\‘, is com- 
}X)sed of small globules of watery or minute crystals of snow, llie 
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air in the interior of the cloud becomes heated, by its numerous 
contacts with those globules which are susceptible of being 
heated. Hence the air will dilate, and the cloud will rise In 
the atmosphere, to a height depending on the fineness of the 
particles of the cloud, and on the intervals which separate thertl. 
— See the Bull de la Sol Math, in Oct. 1822, p. 159. / 

14?. On the Cause of the Suspension of Cfowds*.— M. Gay Lus- 
sac, in the Ann, de Chim.y vol. xxi. p. 59-, ascribes the suspen- 
sion of clouds to ascending currents, which push *diem upwards, 
until this force of impulsion is balanced by the weigh;! oF the^ 
cloud. A soap bubble, he remarks, will not rise in a room, but 
will descend directly w^hen left to its own weight ; but if the 
bubble is blown in tlie open air above a heated soil; if wiB rise to 
a height more or less considerably. It remains, however, to be 
determined, how much of this effect is owing to the cause asl^j^ed 
by M. Fresnel, and how much to the mere mechanical force of 
the current of heated air. It is quite obvious, that l)oth causes 
must operate to a certain extent. 

15. Meteoric Stone in the department of the Vosges. — On the 
13th September 1822, a meteoric stone fell in the commune of 
la Buffe, during a thunder storm, accompanied with intense 
lightning. At 7 a. m., a noise was heard like that of a carriage 
descending over a rough road ; it lasted seven minutes, and be- 
came at last terrific. The meteor then exploded on the ground, 
and fragments of a meteoric stone were found in ci round hole. — 
Ann. de Chim.^ vol, xxi. p.l7. 

hyduodynamics. 

16. Perkins' New Steam-Engine of great Power. — In our last 
Number, p. 186., we inserted a short notice of this great inven- 
tion, which we copied from a letter written by the inventor's 
own hand to a scientificijriend in Edinburgh. We have seen 
various letters from ini^iduals of great scientific zeal and intel- 
ligence, who have haqP’epeated communications with Mr Per- 
kins himself, and we cannot doubt that Mr Perkins' invention 
will turn out one of great value, even if it shall not realise all 
the expectations which have been entertained from it. One of 
Mr Perkihs' engines is probably by this time in actual operation. 

This engine,'’ says the editor of the London Journal of Arts, 
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is intended to exert a power equal to ten horses : its generator 
(in placq of a boiler) holds about eigfit gallons. The working 
I cylinder is only eighteen inches long, ^he parte have been 
' proved by hydraulic pressure to bear a force equal to twoHhou^ 
sePnd pounds on the square inch ; but a weak part has been 
subseqWntly introduced into it, which* shall give way at me 
thousand pounds of pressure, the engine being intended to be 
worked by steam raised to seven hundred pounds.” 

17. Steam Ships huUdingr by Government^^Tyro steam-vessels 
Kave^jiftt been fitted out in Deptford dock-yard, one of 225, 
and another of 180 tons burthen. Other two are building, each 
of 296 t^, and 126 feet long, to be impelled by engines of 
100 horse-pw^. — Londm Jour?i. of ArtSy vol. v. p. 161. 

18. Quantity y>f Water in the Rhine at Bash. — M. Escher 
has foundj that the mean quantity of water which flows down 
the Rhine at Basle, in one year,, is 1,046,763,676 cubic toises, 
of 1000 cubic feet each. 

ELECTRO-MAGNETISM. 

19. Dr Seeheclc's Electro- Magnetic Experiment — Dr See- 
beck of Berlin took a bar of antimony about eight inches long, 
and half an inch thick, and connected its extremities, by twist- 
ing a piece of brass-wire round them, so as to form a loop, 
each extremity of the bar having several coils of the wire. By 
heating one of the extremities for a abort time at a spirit-lamp, 
electro-magnetic phenomena were exhibited in evefy part of it. 

The brass-wire,” yiys the editor of ilio Quarterly, Journal, 
who has repeated the experiment, is in that state which would 
be produced, by connecting its heated end with the negative pole 
of a voltaic battery, and its cold end with the positive pole.” 

20. ' M, ErmarCs Electro-Magnetic Apparatm-~^'¥La\mg 
placed a watch-glass in a silver or jcopper crucible, and a small 
mass of zinc in the glass, ^ he fastens a strip of* zinc or of .tin at . 
one end to the mass of zinc, and, extending upwards and out- 
wards over a pasteboard band, in* which the cup rests, it is fas- 
tened at the other end to the cup itself. A complete yoltaic 

'‘circuit being thus formed, the circuit is' established, by filling 
the cup with acidulated water. If this apparatus is suspended 
by a thready and a magnetic hof brought near it, either an aU 

\ 
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traction cn’ a rcjailijion Uikes place, acc^ording to the direction oi 
the galv.mic current in ihe ajiparatus, and the magnetic ijurrent 
in the hax.—BibL Untt^cr.scUc. 

II. CHEMISTRY. 

^1. A Fluids ri'vu\)K'abLc Physical Propcrtle.:^ dis- 
covered hi the Cav'd ics o/ J^^fhfcrids, — A new duid, of a very 
singular nature, has been recently discovei’cd by l>r Brewster, 

In the C'avities of IMinerals, It [)os.^es^es the ^-eniavkable pro- 
perty of cxpanvliug aoi-ui l/hny tuiie.'* more tIuui water, ^ and^ 
by the heat oi‘ die luuid, or ]>etv.oen liy and 'r always 

expands so as to fill the cavity wliieh contains ii. Tjv vacuity 
which is thus hlled up, is of conrsu' a [lerfeel ^aciiir.j ; and at a 
teinperalure below that now inenlioned, the new /bild contracts, 
and tlie vacuity reappears, irequtnilv ^^ith a rapid eftervesccnce. 
‘rhese phenomena take place inslantaneously, in several hun- 
vhvd cavitRF, seen at tin* ’'anie lime. 

The netv fluui b* al">o reinarLaliie ior its extreme volid)ility ; 
adiiering very slightiv to the sidu '^ of the ca\ilies; and is like- 
wise distinguislud b.y ils opt’cal proj)erties. It exists, liow- 
ever, in quantities too sU'/dl it) In' sFisceptibJe ol* ciiemica] analy- 
sis. Tills new Iluid alnu)^t aiua>s accompanied willi another 
fluid Y\kc water, v/ith v. !iich it refuses to mix, and wliich does 
not ]KTceptibly expand at the abov(*-mentioned temperature. 

Ill a specimen of Cyniop/'ane ov Chriy:obcryl^ Dr Brew ster has 
discovered a stratum oi’ these cavities, iu w hkli lie has reckoned, 
m the space of |lh of an inch stpiare, thirty thousand cavi- 
ties^ each containing tirK> new tluid ; a portion ol’ the fluid like 
water, and a vacuity besides. All these vacuities simultaneous- 
ly disappear at a temperature of 83'. 

If sucli a fluid could be obtained in quantities, its utility in 
the construction of lliermometcrs and levels would be incalculor- 
ble. There are many cavities in crystals, such as those opened 
by Sir Davy, w hicb contain only water, and which, of 

ctlnrsc, .iie\ WpRiihit any of the properties above described. An 
account of these re suits was re.ad before the Royal Sf)cicty of 
Edinburgh, on die 3d and on the 17lh March. 

£2. Pyrch-cltric Acid , — This new’ acid, discovered by M. J. 
ISassaigne, is produced by the yistillation of citric acid. . It is 
wluti*, i^ibclorous, and ol’ a strongly acid taste, and gx'nerally oc- • 
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curs in a while mass, composed of fine small needles, ll melts 
on a hot^body, and is converted into very pungent white vapours, 
leiTving traces of carbon. It is very soluWe in water, and in alco- 
hol, At 50® of Fahrenheit, water dissolves one4hird if the 
i^ight of' it. It is composed of 

CarlK)n, 47.5 

Oxygen, 43.5 

Hydrogen, 9. 

With the oxides it forms salts, which differ in their properties 
froiTl cbp citrates. M. Lassaigne has examined the pyro-cltrates 
of potastt, lime, barytes, and lead. — Jtmt'nal de Pharmacky Oc- 
tober 

23. Comb^htion of Alcohol wtfh Oil of Turpentine. — M. Vau- 
quclin has found, that if 100 parts, in volume, of volatile oil of 
turpentine, and 20 parts of alcohol, are mixed together, they arc 
not separable by rest, but 1‘orm a homogeneous body, an effect 
which arises from a solution of tlic alcohol in the oil. This com- 
pound docs not become turbid by water. — Ann. de Chim. vol. 
xix. p. 279. 

24. Nc7k: Compound of Iodine^ llpdrogen^ and Carbon.— M, 

Serullas discovered this compound by dissolving to saturation 
iodine in alcohol of at least 39'’. It consists of small pearly 
scales, of a sulplnu-yellow colour. It is friable and soft ; it dif- 
fuses, when rubbed, an aromatic odoyr. It is decomposed at a 
slight elevation of temperature. Water dissolves a^very little of 
it, while it is very soluble in alcohol. — Ann. de Chlm. vol. xx. 
p. 245. * • 

25. Hpdro-carho-snlphuric Acid. — Dr Zeise of Copenhagen 
has discovered a new acid, wliich has the some relation to sul- 
phuret of carbon, tliat hydrocyanic acid has to cyanogen. Its 
compounds have been called Hy dr o-^car bo-sulphates. This new 
acid maj be procured by pouring a mixture of four parts of sul- 
phuric acid, and three oftwater, on the salt of potash, and add- 
ing much water in a few seconds. Tlie acid collects at the bot- 
tom, in a transparent slightly col6ure(i oil, which must be freed 
from sulphuric acid by washing. Its taste is acid and«astrin- 
gent. 1 1 reddens litmus paper. It burns readily, giving out sul- 
])hureous*fumes. Its odour differs from that of sulphufet of car- 

. VOL, vrn. xo. 16. acril 1823. c c 
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bon, and it is decomposed by heat. — Ann. of Phil.y Nexv Scries^ 
V, iv. p. 241. 

MlNElftALOGV AND GEOLOGY. 

26. Cleavclands Mineralogy and Geology.— We have just re- 
ceived the second edition of this excellent work. It abounds in 
new and valuable information ; and is equally distinguished with 
the former edition, for the accuracy of its descriptions, the full- 
ness of its details, and the judiciousness of its views. 

27 . NeeJeer de Saussnre's Travels hi Scotland . — This atxaaing 
and instructive book of travels, along with the ‘‘ Etsai Geo- 
logique sur TEcosse’’ of Boue, noticed by us in an early number 
of this Journal, ought to be in the hands of every .foieigner who 
wislies to travel with advantage in our country^e M. de Saus- 
sure s work contains not only numerous interesting and important 
details and reasonings, in regard to the geognosy of Scotland, but 
also much accurate information concerning the habits and man- 
ners of the peo})le ; the various useful establishments, particularly 
those which are characteristic of the country ; and the whole is 
enlivened with historical details, and general popular observations 
and remarks. 

28. F urmation of Calcareous Spar , — Mr Haig, on pouring out 
the contents of a lK)ttlc of Saratoga water, which had stoexi seve- 
ral years in a cellar, found the bottom to contain well-defined 
crystals of calcareous spar^* which, on being split, exhibited the 
usual cleavage of tliat substance. 

29 . Neptunian F orjiiation of Chalcedony , opening a drusy 
cavity in Carrara marble, whose walls were lined with rock crystals, 
it was found to contain a pound and a hall’ of a perfectly trans- 
parent and slightly sapid liquid. In the same cavity, a transpa- 
rent mass, like rock-crystal, was observed, but which was so soft 
that it received the impression of the linger. On ex{x}sure, it be- 
came harder, and at length assumed tlie character of Chalcedony. 

30. Toad in a solid The workmen*engagcd in blasting 

rock from the bed of the Evie Canal, at Lockport, in Niagara 
County., lately discovered, in a small cavity in the rock, a toad 
in the torpid, state, which, on -exposure to the air, instantly re- 
vived, but died in a few minutes afterwards. The cavity was 
only large enough to contain tht body, without allowing room 
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ibr motion. No communicaM&n existed with the atmosphere. 
The nejarest approach to the surface vfas six inches through solid 
stftne. It is not mentioned whether th# rock w^as sandstone or 
^limestone; but, from the prevalence of limestone on the s\irface 
of tile contiguous country, it may be presumed to be the latter. 
The tountry is wholly of secondary fonmation. These animals 
have been frequently found imbedded in clay, gravel, &c. but 
IK) fact of their having been observed in rock is recollected Of 
the causes whidi enable animals of this class, which have been 
'SilcKlvridy enveloped in strata of earth, or otherwise shut out from 
the air, ^without injury to the animal organs, to resume, for a 
limited jWiod, the functions of life, on being restored to the at- 
mosphere, no ^ixplanatioii need here be given, as the occurrence 
is a very coiires^m one, and is jierhaps always more or less tJie 
result of galvanic action. — SiUimans Journal. 

ril. Green Ooculc ()f Zinc, — Dr Torrey of New-York, has dis- 
covered and analysed a very valuable ore of zinc, which he names 
Green Oxide of Zinc. It contains oxide of zinc, 93.50; oxide 
of iron, 3.80; carbon, 1.00 ; = 98.00. Tlie red oxide of zinc 
discovered by Dr Bruce, resembles this mineral in composition. 
It, liowcver, differs from it, in containing D2 })cr cent, of lime, and 
in the absence of iron. It is by far the ricJiest ore of zinc known. 
The red zinc-ore of Jersey, besides the manganese which it con- 
tains, is^aJniost alv ays mixed with more than half its weight of 
Franklinite, from which it is inipossiJble to separate it by mecha- 
nical means ; wbilt? the green oxide of zinc is so phre that it can 
be used without any*j)re})aration, either for extracting, the metal, 
or for the manufacture of brass. — Sdlinian. 

32. Discovery of DatoUte in America. — The country near Pat- 
terson, in New Jersey, in America, is compc)sed of red sandstone, 
witli superimposed beds of secondary trap. The trap contains 
drusy cavities, in some of which ^e contained prehnite, meso- 
type, chabasite, stilbite ?]nd agate; in others, fine crystal?i of drx- 
tollte^ or siliceous borate of lime. 

33. Secondary Granite, — M. Iflarzari observed in the vicinity 
of Recaro, in Italy, the following arrangement, proceeding from 

* There are a good many instances reported by authors, of toadif having been 
found in solid rocks.— Ed. , 



404 


Scieiitific IntelUgence. t 'i 

below, upwards, 1. Mica-slate ; Dolerite; S. Red sandstone, 
with coal and bituminous^ niarles; 4. Alpine or magncsifin lime- 
stone ; 5. Porphyritic i.yenfite. In the Valley of Lavis (Avik)) 
he observed the following succession of rocks from below^, u\)- 
wards, 1. Grey-wacke ; 2. Porphyry ; S. Red sandstone ; 4. Al- 
pine limestone ; 5. Jura limestone ; G. Granite and augitic piasscs, 
without olivine. And Breislac, in a memoir lately published, 
says, that the secondary granite placed upon alpine limestone, 
is the same as the beautiful granite of Egypt, and contains great 
masses of quartz, with imbedded tourmaline. 

34, Rhinoceros^ Horn found in Scotland . — The h orn ol' a 
rhinoceros found in shell-marl at the bottom of the L(A;h of Eor- 
flir, has been shewn to the Wernerian Society, ard 'ilcpositcd in 
the Royal Museum of the University of* Edinbuigh. See p. 387- 

35. Turquoise of' Persia . — In the Bazar, at Bushehr, and 

at every large town in Persia, a multiplicity of small tur- 
quoises, and sometimes garnets, rubies, and t)ther coloured 
stones, might be purchased, set in silver as rings ; the Ma- 
hommedans, at least the men, not wearing such ornaments 
set in gold. The turquoise is an universal favourite, called 
Jiruzch.^ or more properly Jinizdy b}' tlie Persians, who believe 
that to look on it, when first awake in the morning, ensures 
prosperity, and highly strengthens and preserves tjic sight 
during the whole day. To look on the emerald also, is con- 
sidered by Uie Persians as good for the eyes. It apjx'ars 
from Tlieofdirastus, tliat the ancient Gretks entertained this 
opinion ; 'H of^f^ccra uyxH- III the Classi- 

cal Journal, No. I, ji. 65, March 1810, stnne observations on 
the emerald may be found, which I derived chiefly from the 
Tnaher Namahy a Persian manuscript in my own collection, and 
below more fully quoted. These observations, from motives of 
secrecy which no longer exist, I communicated under a borrow- 
ed cliLractcr, and the signature of Philosmaragdos. The ef- 
ficacy of the turquoise, liowcver, in this respect, docs not alto- 
gether depend on magnitude ; atid, to the lower classes, a firuzel, 
not so large as a grain of wheat, (but seldom perfect), is sold 
with the silver setting for about one shilling. Such rings arc 
daily scen^on the coarse fingers of the muleteers, grooms, and 
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lenUpi tellers ; but when large, ‘of a fine uniform colour, and free 
from bljjmish, their price is considerable^ and I found at Cazvin 
thULt it was no longer possible to purchase for half a crown, like 
s^iearius when there in 1637, turquoises equal in bigness to 
I^sc or beans. 

Tliij ingenious traveller, and after him Chardin, Tavernier 
and others, mention NisJiajmr and Firuzkuh^ as yielding tur- 
quoises most abundantly ; but I could not learn whilst at 
Firuzkuh in 181S, that it was then remarkable for such a pro- 
xliRrtioR. The Firuzehs of Nishapur were more excellent than 
any othep, as all accounts agree in stating. A manuscript trea- 
tire on pr<s;cious stonCvS, entitled the Judher Ndmah., enumerates 
tliree ]ilacc^^)esides, which furnish mines of turquoises. Ham- 
dallah Cazoiit*i\says, that the Firuzeh, when he lived, (between 
four and five hundred years ago), was chiefly worn by wo- 
men, and considered (as il is now) inferior in value to the 
zumrad or emerald. Sehem ad’ diii, an author of the eleventh 
century, te^ls us tlipt, “ Piriizch,” (for so he writes it according 
to the original Persian Orthography), being a stone without 
hrilllancy, was not reckoned fit for the decoration of kings; 
but, on account of the name, (which signifies Victories or Fortu- 
nate), it was regarded as auspicious and lucky.” Eastern mi- 
neralogists always rank the turquoise among stones; late experi- 
ments have cast some doubt on the propriety of such a classifi- 
cation. — Sir William Gore OuselcyX* Travels^ vol. i. p. 210 *. 

• 

BOIANY. 

36. Dr Hookers Flora F.wtica, — Part 2d of Dr Hooker’s 
Flora Exotica made its appearance on the 1st of December last, 
and we shall lay before our readers a brief account of its con- 
tents. 

The first plate (t. 18) rcprescntsj»the truly beautiful and sin- 
gular Begonia argyrosiigma^ a plant of very recent introduc- 
tion to our gardens, and which, we believe, for the first time, 
in any collection, flowered in the, stove of the new Edinburgh 
Botanical Garden. Its leaves are large, oblong, obliqqe^ and in 


The ^urquoi^c of Persia la a true stone, not a fossil organic rcinfun..i».£D. 
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shape, as weli as many others of the same genus, bearing a re- 
semblance to the car of ^n^elephant ; beneath they are of pi uni- 
form red colour, and above of a fine deep green, with nuniercws 
spots, white and shining like silver ; which gave rise to the spe- 
cific name that first appeared in the Hortus Gorenkensls of Dr 
l^ischer. These curious*spots, though they have been suppfised 
by some to be inconstant, are found to be cjuite otherwise, as 
seedling plants possess them even in a more striking degrt^e than 
old ones. The silvcr’.^poited Begonia is a native <i^f the Brazils; 
and, from the fiicility willi which it is increased, bids fairtobe 
soon one of the most common, as it is one of the most beautiful 
inhabitants of our stoves. 

T. 19. Oremthm nquaticumy a hardy North plant, 

of which no previous figure existed, that we of, save the 
miserable one in the Amivnitates Acackmira'. 

T. 20. a new and very singular species of Cactm^ C\ trun- 
catnSy which blossomed, lor tlie first time in this country, at the 
Hoyal Botanic Gai'den of Glasgow, and shortly after at the 
garden of Liverpool. It is, like the rest of tliat family, leafless ; 
the stems jointed ; the joints singularly compressed, and trun- 
cated at the extremity ; the flowers are large, handsome, and of 
a deep rose colour. 

T. 21 , 22, and represent three species of Peperomia^ viz. 
blanda^ qvadrifblla and polpstachya, llie genus was hmg con- 
founded with Piper ^ but was separated by Humboldt and Kunth, 
because diflering in the number of stamens, In the configuration 
of the stigma, and in the habit of the plants. There are some 
interesting general remarks upon the two genera, extracted from 
that learned hut costly work of Ilumboldfs, the Nova Genera ct 
Species Plantarum^ and given under Pcpcromla hlanda. 

T. 24. Vellcia lyraia of Mr Browrfs Prodromus, a very 
pretty plant, with yellow blossoms, and belonging to the Natu- 
ral Oi'der Goode N ovi.ii: of Brown. 

At t 25. wc have a second species oi Doodia^ D. caudata ( Z>. 
aspera being figured at t. 8. of Part 1.), a delicate fern, inha- 
bitant of Port Jackson and Van Dieman's Land, but not yet 
cultivated in our gardens. 

T. 26. Caladium bkobr^ a handsome and well-known inlia- 
bitant of our hot-houses, remarkable for the rose-coloured tint 
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of the central part of its leaf, of ' which die margin is yellow- 
green ;^and figured, it appears, principally with a view to illus- 
trate the character of the genus, by \^e dissections of the flowef. 

T. 27. Caprrfblium pubescens^ a charming, new, yeliovf-flow- 
^^red, and swcel-scented Honcysuclcle^ rcccntU^ discovered in the 
intei*ft)r of Canada, by Mr Goldie, apd at present only to be 
seen in the garden ol‘ Mr Sinilh, nurseryman, of Monkswood 
Grove, Ayr ; wh<% however, is liicrcasing it by cuttings, that it 
may be extensively distributed. 

Anemia humllis : one of the smallest of the fern tribe, 
of the (jivision Osmundace.e of Mr Brown, and not much un- 
like tlie great Flo7ctThi^'~F(rn (Osmunda regalis) in miniature. 

T. 29 . and 3U. represent two specnes of Ilydrocotyle^ H, n\- 
tidula and hl^iepalerisi.s‘. The latter is remarkable ibr a strong 
earrot-likc taste in the leaf, a circumstance, we arc told, which 
it has in common with a nearly allied species from Tris- 
tan d** Acunha, the H. capitata of our countryman Captain 
Carmichael, in his very interesting memoir on the natural his- 
tory of that island, published in the 12th volume of the Lin- 
nean Transactions. 

T. 31. a new Oshcclcia from Nepal, 0. nepedensis^ with very 
large and handsome Hewers, and quite unlike any previously 
described sjx'cies. 

T. 3?l. Stylldium lancifhlkim., with ample analysis of its high- 
ly curious parts of fructification, which hayc been nowhere else 
satisfactorily represented, but in Mr Bauer’s Illu-Jtrations of Mr 
Brown’s Prodr omu^ iff' the Flora (ff Next\ Holland, 

T. 33. Another elegant fern, and of easy cultivation in the 
stove, Henmnitls palmata. 

In no respect, either in the execution of the plates, or in the 
interest of the subjects, is this second part of the Exotic Flora 
inferior to the first, of which we ^avc so favourable an account 
in our Number for October; and it is gratifying to us, as Scotsmen, 
to be able to announce *1116 appearance of a publication which- 
has so many claims to the attention of the scientific botanist. 

37 . Mr Grcville\s Scottish Cryptogamic Flora, — Eight num- 
bers of this useful and original work* have already appeared ; 
and wcarc happy to find, from the estimation in which it is hckl 
by the public, that its regular continuance is secured. 
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Among the forty plants published, we find no less than twenty, 
three genera. Of Fwigi ; Sclerotium, Agaricus, Isaria, jEci- 
dium, Peziza, Sphseria^ Uredo, Fusarium, Cryptosphaena, Pcjly- 
porus Puccinia, Amanita, Naemaspora, Erineum, Hysteriuin, 
Cylindrosporium, Asj)erglllus, Cyathus, Hclvella, Clavaria, and 
Lycogola. Of Algiv ; Ecliinella and Gloionema. Cryptespha.' 
ria and Cylindrosporium are new genera instituted by Mr Grc- 
vilki ; the former to include a group of plai^ belonging to the 
old genus Sphrria ; and the latter to receive a very curious, new 
and minute plant, that is parasitic on the living leaves of the com- 
mon cabbage. The characters are, — Cryptospkaria ; Receptacu- 
cutn 0, sphaenilse duriuscula', sparsa' vel aggregate, suo epider- 
mide insideiites, ore nunc depresso nunc elongate, hitus massa 
gelatinosa sporulifera instructa*. Cyiindrosporhtsi^ ,* Massm ini- 
nutissimm in foliis vivis paiasiticae, non riipta epidermide. Spo- 
ridia cylindrica, truncata, non septata, niula, libera, coacervala. 

Besides these new genera, there are the ibllowing new species. 

Isaria microscopica ; a minute species )>£irasitic on Trichia da- 
vata. JEcidium Tludktrl ; found on the Highland mountains, 
growing on Thalictrum alpinurn. Peziria ochracea. P. plum- 
bea, Agaricus turgldus ; named from its remarkably hollow 
and turgid stem. Amanita nivalis ; a beautiful species, found 
on the summits of the liighest Grampians. Numaspora Rosa- 
rum. Hysterium Junipcri ; parasitic on tlie dead leave's of the 
common juniper. Puccinia Fabw ; found intermixed with Uredo 
Faber ^ on the jeaves of the common field GlohmemvkiS^pi- 

culata^ and Echinclla circularise, two ii tcR'sling and curious 
plants of tnc order Alga*. Aspergillus pc, uvellut as. Spharia 
verrucosa ,* belonging to the division Astomiz^ and parasitic on 
the pileus of Poly}K)rus abiclinus. Tlic last new^ species is Ly- 
cogola minuta. 

The colouring of the plates, on which so much depends in a 
work of this nature, docs credit to tlie well known abilities of Mr 
Graves 


OOLOGY. 

88. Notice regarding Skulls found in Germany^ and De- 
scription of the Head of a Mummy.— TI ocxq has been discover- 
ed, in the nei^lljpurhood of Halberstadt, in Saxony, a great 
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quantity of liuiiiaii skulls, which ' present- niarkod differences* 
with the European race, and which approach nearer the Coptic 
foiun. *It is supj)osed that they have^ l)i 4>nged to inhabitants qf 
the primitive or antediluvian world. The most remarkabie fea- 
Uu"c of these skulls is, that they have no incisors, and present 
only grinding teeth, from which it is copjectured that they have 
belonged to a frugivorous race. 

Observations of M, BlauivUleX--’W c Iuiat given this scientific 
news, such as it has been related in the public prints, with the 
vifijiv of drawing the attention of anatomists toward those skulls 
of great antiquity, and which (iccur pretty frequently. W e are, 
however,' v ery far from being assured that those of which w c speak 
were truly fossil, &ince nothing is said of the place in which they 
were gathered With regard to tlie absence of incisors, and 
ev en of canine teeth, as, according to the accounts received, 
UieVe were only molarcs, if the fact be certain, it is more than 
prob'ible that it was merely accidental. We think it more ra- 
tional to suppose that this case is analogous to the peculiar dis- 
])ositi()n of the canine U^etly which seem to be w^anting in the 
skulls of the Egyptian mummies, but wdiich have only been worn 
down, as well as the incisors, as has been observed by M. Som- 
niering, and as I also have liad an opportunity of seeing, in the 
beautiful heads of mummies brought home last year by M. Te- 
denat, sop of the Ercnch vice-consul at Cairo. As these mum- 
mies have been freed, with singular * felicity,, not only of their 
envelopes, but also of all preservatory matter, and as all the 
parts of the face wercrin an excellent stq.tc of preservation, I 
shall here present tin? short description which I took of them. 

The skin of tlicse mummy heads is as it were tanned ; tlic 
hair is well preserved ; it is short and curled ; it did not, how- 
ever, appear woolly. The skin, and all the parts of the facx\ 
are perfectly preserved, that is to say, the eyes, the ears, the 
lips, and even the tongue ; but the whole is black, or of a very 
deep brown. * ’ 

The head or skull seemed to me in general smaller than in the' 
European race, and especially the foreliead, which is really 
nan'ow ; the temporal fossae rather slnillgw ; the eyes Mgc ; or 
ratlier, the margin of the eye-lids much extended ; the orbit, in 
fact, appeared to be greater in its lateral llian in its vertical ex ^ 
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tent. The profile not, hdwever, that of the negro, although 
it has something of that race, especially in the lower part of the 
face. The nose, withijiit being precisely flat, is still somewhat 
cu cof net. The mouth is large, and very wide ; the lips have 
not, perhaps, been thick, but the mouth is considerably j)rot 
tnided, on account of the inclination of the teeth, which are ad- 
vanced, the lower meeting the upper. The incisors are much 
worn, and cut sejuare, which is also the case with the canine ; 
tlie chin, however, does not retire. The cais seemed in general 
placed pretty high, and to have the lobule small. - 

39. Sil/c JVorni . — In a communication to the So|:*iety for 
Arts and Manufactures, (vol. iv. p. 1(53.), it is stated by Miss 
Henrietta Rhodes, that one line of the silk-worm, when un- 
wound, measured 404 yards, and, when dry, weighed 3 grains. 
II erice it follows, that one pound avoirdu{K)is of the thread, as 
spun by the worm, may be extended into a line *535 miles long, 
and that a thread which would encompass the earth would weigh 
no more than 47 pounds, 

40. Supposed Written Chai^acters on the Wing of tlie Locust, 
— So many travellers, naturalists, and, it may be said, anti- 
quaries, have contributed to illustrate the subject of locusts, 
that 1 can add but little to the result of their researches. It 
must however be here remarked, that Zakaria Cazvini dividers the 
Ifxiusts into two classes like horsemen and footnien, mounted 
and pedestrians,” which will call to the recollection of the bibli- 
cal reader, some passages from Joel and he Apocalyp.se. 

That certain extraordinary words were supposed to be inscri- 
bed on the wings of locusts, different authors have related. The 
Sieur dc Ueauplan heard from persons well skilled in various 
languages, that the characters were Chaldaic, and formed Bozc 
Guioiij words signifying the “ Scourge of God.” But a much 
longer legend is exhibited oh the wings of locusts, and in the 
Arabic language, if we may believe thcj ie mussulmaii writers, to 
whom I have referred in a former work. “We are the army 
of the Mighty God ; we liave each ninety and nine eggs ; and 
had we hut tlie lumdEedth, we should consume the world, and 
all that it contains.” Whatever characters they may resemble, 
the marks'appeaiing on locusts'* wings arc presented to the read- 
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er'’s inspection in a very accurate delineation, which I made at 
Bushehr, from one of those creatures, Just before it was consign- 
ed,* with hundreds more, to the Arab co5k ; and many of their 
real w ings, perfectly preserved between the leaves of a booli, are 
sirll in my collection. — Note. M. de Paw in his Recherches 
Philo^ophiques sur les Egyptiens ct les Chinois, vol. i. p. 131, 
(Berl. 1773), alludes to a passage of Varro, mentioning that 
the Roman flamens abstained from eating beans, because their 
flowers contairv^d infernal letters, and adds, “ ces lettres infer- 
naTes s?»nt les deux taches noires.’" So the Chinese have discovered 
mystical letters in the lines on a tortoise'’s back ; but Mr Bar- 
row, (cii^na, p. 278 ), has completely dispelled the fancied 
mystery ; it is, says he, but the common school-lK)y trick of the 
magic s(|uare,'or placing the nine digits, so that they shall make 
the sum of fifteen every w ay, 

r 2 9 4 
Thus : 4 7 5 3 

(^6 18 Gore Ouscley'^s Travels, 
41. Eamorny of the Toed {Rana 2?///b).—^^ The common 
food of the toad is small wornis, and insects oi‘ every descrip- 
tion ; but its favourite food consists of Apis meUifica^ A, corner, 
A, terrestris^ and Vespa vulgaris. When a toad strikes any of 
these insects, however, deglutition does not immediately take 
place, aSfcin other cases, but the mandibles remain closely com- 
pressed for a few seconds, in whiolt time^ the bee or wasp is 
killed, and all danger of being slung avoided. The mandibles 
are provided with tjo^irotuberances, wdnch appear to be des- 
tined for this office. ’ Although capable of sustaining* long absti- 
nence, the toad is a voracious feeder, when opportunity offers. 
To a middle-sized one, the writer has given nine w^asps, one im- 
mediately after another ; the tenth it refused^ but in the after- 
noon of the same day it took ci^ht more. To see the toad 
display its full energy of character, it is necessary to disco- 
ver it in its place of » retirement for the day, and, »if potv * 
sible, unperceived, to drop an insect within its sight : it imme- 
diately arouses from its apparent torpor, its beautiful eyes 
sparkle, it moves with alacrity to its prey, and assume.=r»a degree 
of animation incompatible with its general sluggish appearancc- 
When arrived at a proper distance, it makes a full^st\)p, and, in 
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the attitude of a pointer, motionless eyes its destined viciini for 
a few seconds, when it drifts out its tongue upon it, and lodges 
if in its throat with a whicli the eye can scarcely follow. 

It son'ictimes happens to make an inefl’ectiial stroke, and stuns 
the insect without gorging it, but never makes a second stroke 
until the insect resumch" motion. It uniformly refuses feed 
on dead insects, however recent. For several years a toad t(X)k 
up its abode, during the summer season, under an inverted gai- 
dcn-jx)t, which had a part of its rim broken out in the WTiler\s 
garden, making its first aj)pearance in the latter end of May, 
and retreating about the middle of September. This toad, lliere 
is reason to believe, distingui^l)ed the persons ol‘ the family, who 
daily fed it, from strangers, as it would permit them to jxnt and 
stroke it. To try the indiscriininating appetite of these animals, 
tlie writer has dropped bei'ore a fuli-grown toad, a young one of 
its own species, about three-tburlbs of an inch long, and the in- 
stant it began to move ofi*, it was eagerly sLniek at and swal- 
lowed ; but the writer, m repealiug this e\])eriment, found that 
more v\ill refuse than devour the voimg of their own species. 
When living mine ws {Ci/prinu.s /V/oa /a//') were droj)ped be- 
fore a toad, they were struck at ajjd swallowed in the same man- 
ner. Tliesc experiments were made on toads at full liberty, and 
met with accidentally. Toads generally return to their winter 
quarters al)out the time that swallows disappear. TI*e writei’, 
on such occasions, h;is seen them burrowing in the ground baek- 
w'ards, by the alternate motion of their liind bgR.’’’ — Letter from 
Mr FolJter^Ul to Dr Shths^ F,L.S. 

42. SimroftheOniitlLorhynchus, — You will he gratified to 
learn, that I have been completely siicce.s.sfu] in establishing our 
friend Sir John Jamison's account of the spur of the Ornithorhyn- 
chiifi paradoxus. I subjoin an extract from my notes : — ‘ Sun- 
day^ Oct. 1. 1820. — On the banks of Campbelfs River. In the 
morninp shot a male Ornitliorliynchus. On examination, soon 
after it was killed, I observed near the extremity of the convex 
side of the spur, a minute rp)t, like the orifice of a tube ; and, 
on endeavouring to pass a bristle from this spot, three succes- 
sive drops of a limpid dliir fluid issued from it. I then exa- 
mined the /)tlicr spur w^iih the same result. On dissecting the 
foot of the animal, I found, at the inner side of the root of 
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the spur, immediately over the articulaiioii, a small cyst, which 
I cut into ; it did not, at that time, contain any fluid ; but from 
it I, with great ease, passed a ho{se-4air through the spur,. 
This preparation I have sent to you, together with tlie^dried 
cyst; 

“ You will also be pleased to learn,, that I have been fortu- 
nate enough to get an impregnated female of this interesting 
animal. I give you another extract from my notes : * Baihursi^ 
Oct, 13. — Aftcf breakfast wtiu with Mr Scott to examine a 
hofc, wJiere we had been told that a wounded Ornithorhynchus 
had taken refuge, and which we lioped might prove to be the 
animars nest ; but, on digging, we found it to be tliat of a rat. 
On returning, however, we were gratified in finding that a fe- 
male Ornithorhynchus had been bronglit in alive, having been 
found on its nest, in a lagoon near Campbcirs River, by Mr 
llawley, who says that he was obliged to tear the nest to pieces, 
before he could get the animal out, the nest being formed of 
reeds and rushes, with a long tube or entiance into it, out of 
which the bill of the animal only was visible. The animal was 
jilaced in a bucket of water, in »vhich it seemed to enjoy itself 
for some time, occasionally getting on its back in the water, to 
scratch its head with the hind loot. The eyes are small and 
prominent, of a imuldy-brow ii colour, >\illi blue pu})ll, and are 
situated ijnmediately behind the skinny flap at the liase of the 
bill. After a short time, it did not»seein tp like being in the 
water, and thcrelbre it was taken out ; a string was lied round 
llie leg, and it was aljotred to go on the grass, wliere it crawled 
along, seemingly with difficulty. It ajipeared to like having its 
head scratched, as it allowed me to do so wdtliout moving; 
‘ Oct 14..,. Found the OrnUhorhyvehns nearly dead, and pro- 
ceeded to examine its structure. The rectum^ and 

urinary bladder, have one common orifice. On opening tlic ab- 
domen, I was much gratified to find, in the left ovarium, a 
round yellow ovum^ alxnit the size of a small pea. 'There 
were also two of smaller si/e, and an immense number of mi- 
nute vesicles, bardly perceptible to the eye, but distinctly visible 
under the microscope. There was no , uterus, nor afjy viscus 
similar to it, but only a tube leading up from the cloaca, which 
divided int-s) two ducts leading to the ovaries, similar in situation 
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to the Fallopian tubes of vivi})arous animals, but much larger 
and wider. Tliere was ribt any appearance of impregnation in 
the right ovarium.’ I?mt^)ut the whole of the internal part^> of 
genertliion, the urinary bladder, part of the rectum, and also the 
whole of the cloaca unexamined, and put them into spirits. 
This preparation is now in the possession of Mr Scott, wbo is to 
take it with him to England, and who will, 1 am sure, feel much 
pleasure in shewing it to you In this preparation the urinary 
bladder must not be mistaken for an uterus. 

Cookoogong, a native, chief of the Boorah-Bo(>rah tribe, 
says, that it is a fact well known to them, that this animal lays 
two eggs, alK)ut the size, shape, and colour of those of a hen ; 
that the female sits a considerable tinie on her eggs, in a nest, 
which is alw^ays found among the reeils on the surface of the wa- 
ter ; that the animal cfin run on the grass, and is sometimes 
found at a considerable distance from the water ; that he is also 
perfectly aware, that a wound fiom the spur of the male is 
followed by sw’elling and great pain ; hut although he has seen 
many cases of it, he has never know^n It fatal ; that the flesh of 
the animal is never eaten, and that the native name is MuUin-. 

— Letter from Mr Ilill^ surgeon j Sydney^ to the Secre- 
tary of the Linnean Society. 

43. Ilyhernation of the Corncrale (Rallus Crex).— Major 
Morrison, an intelligent observer, communicated to its the fol- 
lowing interesting note. 

As it still appcars a matter of doubt, wlu'lther the Corncrake 
should be mcliided among those birds that occasionally fall into 
a torpid state during the winter, I beg to offer the following 
circumstance towards settling this point. A gentleman of the 
town of MtJiiaglian, in Ireland, some years since, had, on or near 
his farm, a large heap of manure that had remained undisturbed 
for a considerable length of -time. The labourers, in removing 
this manure in winter, and during a frost, perceived a hole in 
'*fhe side of the heap, which had probably been made by rats ; 
and, after a great j)ortion <?f the manure liad been taken away, 

they came to the end of the hole, where they found three corn- 

♦ ■ - - ■ _ ■ 

* Mr Scott, upon his arrival in England, presented the preparation jto the Uni- 
versity of Oxford- 
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crakes, as if they had been placed there with the greatest care, 
not a feather being out of its place, and aijparently lifeless. The 
circumstance surprised the workmen «o much, that they took the 
birds to the farmer, who, having examined them, was of opinion 
they were in a torpid state ; and being desirous of ascertaining 
whcllier it was the case, placed them near a fire in a warm room. 
In the course of a very short time, he observed a tremulous mo- 
tion in a leg of one of the birds. He soon after noticed motion 
in the legs and wings of the whole. Efforts to move and rise 
became rapidly more apparent ; and, finally, the birds were en- 
abled to run and fly about the room. These particulars were 
related to me by the farmer in the year ISOG.’’ 

A similar fact is mentioned in Mr NcilPs Tour in the Ork- 
ney and Shetland Islands, p. 204., on the authority of a gentle- 
man of the country. 

IV. GENERAL SCIENCE. 

44. Colour of ilw Arabian Sea . — Soon after two o’clock of 
February 12.1811, a partial line of^reen w^ater, such as generally 
indicates shallow^s, and perfectly different from the blue of a 
deep sea, was j)crccivx‘d extending considerably. It appeared 
at first to be two or three miles before UkS, and was probably 
eight or nine from land. The navigating master did not sup- 
pose that it was occasioned by a shoal, but ascribed it rather to 
the late fall of rain. Some thouglit it tl-r effect of tides, or 
feared that we had’ approached a sand bank ; and the pilot ac- 
knowledged that ma'(iy part> of this coast were but little known, 
as vessels inclined mostly to the opposite Arabian shore. Our 
ship, therefore, was put about. We then sounded, and were 
relieved from any apprehension by finding the depth to be sixty- 
three fathoms. Towards evening we sailed dirc?ctly into the line 
of green water ; and so strongly and suddenly was it distinguish- 
ed from the blue surface which we had left, that, as a passenger 
remarked, the Lion must have been at one moment floating in 
a sea of two different colours. * Here wc again sounded, but 
could not find bottom at less than seventy-nine fathoi^is. Had 
this phenomenon been peculiar to the Persian Gulph, not far 
from th®' entrance to which we observed it, the epithet green^ 
bestowed on that branch of the ocean by eastern geographers, 
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would soeni more applicable tlian many terms used in the de- 
scription of other seas.j*-Gore Oiisclcy’s Travels^ vol. p. 152. 

45^ Schmidt on the**Ihight of the Atmosphere. — Schmidt, in 
his Ideen liber dieursiich dcr begriinzung iinscrs Liift Kreisses 
ct liber die bestimmung der lidlic dersclben in Gilbert’s Anna- 
Icn 1819,” conceives that the limit oi’ our atmosphere is* at tliat 
boundary, wliere the specific elasticity of tlie air is balanced by 
the power of gravitation. Calculation gives as the result, that, 
in those places where tlie mean temperature of the earth’s spr- 
face is 22° i ll., the height of our utmosjihore is equal to 7.22 
German miles. On the contrarv, where it is 0°, tlie height is 
6.6 German miles. Ikwond the>e limits, according to tliis con- 
ception, no air will ocTiir. 

46. Account of a Cavern* of Lava . — The following interest- 
ing account of this cavei-n is taken IVom Hr AWbster’s descrip- 
tion of St Michael’s : 

Having rc^-hed a held between three and four miles NW. 
from the city, we discovered the entrance to the cavern. It is 
a fisstire in the rocks, which lare rise onlv a few feet from the 
surface, and is about \\n\c enough to admit two jiersons abreast. 
The liottom, when vicwi‘d from the enlivinee, tor some yards 
formed a gently inclined ])!ane ; hut as we j)r()ceeded, the rocks 
spread out on hotli sides, and we soon found ourselves in a 
<*ious apartment, the floor of which was heaped with huge Irag- 
ments of lava, thaf had fallen from above, ai\l over which our 
progress was for .some distance difficulty and rather dangerous. 
At the dir>lance of ten or twelve yards from the entrance, wc 
came suddenly upon the edge of a precij)ice, beyond wl)ic*h it 
fieemed impossible to procetM:!. (Creeping, l)owever, with caution 
along the edge, we presently came to a point where an accumu- 
lation of fragments afforded a natural but dangerous pas.sagc, 
and, by leaping from r<;ck tc'rock, wc at last reached the bottom. 

The height of the precipice was probably not less than 
thirty feet ; and as the torches with which wc were provided ser- 
ved to illuminate the cavern but feebly, we directed our guide to 
kindle a fire. From the sound of our voices, we were of opi- 

• The apnlication of the expressive term ravtrnous to the lava, has'^ecn adopt- 

ed, ai Professor Silliman observes, from Sir (icorjre Mackenzie'.s work on Ireland. 
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iiion tliat this apartment was of great extent, and the strongest 
liglit ye could ol)tain did not enable us to discern the roof. 
The light of the fire, strongly coijtraficd with, and gradually 
lost in the surrounding darkness, produced a very pictfiresque 
effect, which was greatly heightened by the situation of our par- 
ty, some of whom were obscurely seen standing upon the huge 
fragments of rocks, while odiers were passing and repassing in 
vjirious directions, exjdoring a passage to the recesses of the 
cavern. Ha\*ing groped about for some time, over and among 
rocks of all sizes and shapes, which were piled on each other 
in every possible manner, we at length discovered on our right 
a chasm about two feet in width. Looking into it from above, 
the space lielow appeared to enlarge, and the lava on wiiich we 
stood to form the roof of another cavern beneath us. 

. The floor was co\ ercxl with fragments of every size, and from 
the roof hung stalactites of lava; an apj^earance highly interest- 
ing, and which aui})ly repaid me for the danger and difficulty en- 
counteicd. On breaking the stalactites, they were found to be 
much more porous and vesicular than any lava I had previously 
seen. The cells were nearly perfect spheres, arranged in con- 
centric circles, and most of them were large enough to contain 
a pea. They were not visible, howxwer, till the stalactites were 
broken, being covered with a smooth and hard crust. The par- 
titions 'between the cells wxre less than the sixteenth of an inch 
in thickness, and had an inf^jer^ct glimmering lustre on the 
fresh fracture. 'Most of them containea a loose brown earthy 
matter, probably ix'sult of partial djLicomposltion. The sta- 
lactites externally, have a dark iron grey colour, sometimes 
passing to black ; and they arc deeply enamelled in a longitudi- 
nal direction. They occur of all sizes ; some of tliem are less 
than an inch in length, while otlicrs exceed a foot.* Their dia- 
meter is not less variable, but never exceeds six inches at the 
thickest part. Those which were about a foot in length were 
usually from one to tArec inches thick. * 

The difficulty of penetrating to^ the last apartment of the ca- 
vern was by no means inconsiderable ; and for the last few yards 
we were obliged to creep upon tlie bottom, and advai*€c with the 
utmost caution ; wdiile the sharp jioints of hundreds of stalactites 
were inVontact witli one another. Some of the Circumstances 
VOL. VIII. so. 16, APKIL 1823. I)d 
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noticed in the lava of these caverns are curioiis, throwing light on 
tte manner in which the^ may have been formed, the h'^va ap- 
pearing like melted lead tlrown into water ; the walls, in some 
places, seem to be covered with petrifactions or vegetables, and 
shrubs retmnipg the most perfect resemblance to their originals ; 
some specimens resembled bunches of grapes partially flattened, 
and some were like coarse salt ” ^ Webster's Account of the Island 
St MkhaeTs. 

47. Lithographic Prizes to he adjudged hy Ihe Society 
Arts Jar Scotland , — The gentlemen Avho, in 1820, associated 
themselves for the pur)X)sc of promoting the art of Lithography 
in Scotland, have transmitted the balance of their f unds to the 
Society for promoting the useful arts in Scotland, for the pur}X)se 
of forming three Prizes for improved specimens of printing, to be 
produced from lithographic designs. The particulars and condi- 
tions of tlie prizes will, we understand, be published soon, along 
with several other premiums to be offered by the Society of Arts. 

48. Wire Gauge recommended by the Society of The 

Society of Arts, considering the inconvenience arising from the 
present uncertain constniction of wire-gauges, are about to re- 
commend, for the adoption of artists, a new form of gauge, which 
will shew the diameter of wire in decimals of an inch. A descrip- 
tion of this instrument will appear in our next Number. 

49 . Dr Charles Amler soil's Machine for measuring small 
quantities f Fluids, Ti'** it of the proper means (Dr 
Anderson remarks) of ascertaining, with p^Jccision and expedi- 
tion, small quantities of fluids in chemical expit^riraents and phar- 
maceutical operations, has often been the subject of compl^nt. 
The glass measures recommended by the Colleges of Physi- 
cians of London and Edinburgh, and now in general use, arc 
well fitted for measuring ounces and drachms, but they do not 
seem calculated for measuring^ smaller quantities with sufficient 
accuracy. 

has been so long in use, that custottn seems to have established an 
undue predilection in its favour. It must, on very little reflec- 
tion, be obvious, that this mode is very uncerfmn. As the rize 
of the drops ipust vary much, depending on the viscidit} of the 
fluid ; the thiejeness of the lip of the bottle from wliich they fall ; 
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and the celerity with which they follow e^h other ; and as many 
of the most active medicines now in and prescribed in this 
way, Arc virulent poisons, much uncertainty, and even danger 
may arise from it. ^ ^ 

** The late Dr Black, with a view to obviate the inconvenience 
arising from this vague and indefinite manner df ascertaining 
small 'doses of tinct. of opium, &c. pro^sed that' the lips of the 
phials kept in the apothecaries shop for this purpose should be 
ground to a certain thickness. More lately, the College of Phy- 
sicians in London, has sanctioned the use of a slender tube, gra- 
duated in a particular manner, known by the name ol' Lane’s 
Drop Measure. At first sight, this tube may be supposed to 
answer the pur}X)sc ; but, in charitable institutions and extensive 
pharmaceutical practice, its use appears to me to be attended 
with many inconveniences : as, when employed, it is to be im- 
mersed to the requisite depth into the fluid designed to be mea- 
sured, it is plain that the fluid must Ixj first poured from the 
bottle m which it is kept, into some convenient vessel fit for the 
immersion of the tube. Besides, in so slender a tube, and con- 
sequently of very considerable length, it is obvious that a good 
deal of the fluid will adhere to its external surface, which must 
fall along with the contents into the phial which it is to he trans- 
ferred to, giving rise to much uncei Uiinty and inconvenience. This 
can only bt avoided by wiping the tube after every immersion, 
which produces great delay. With the view of obviating these late 
inconveniences, I have constructs d the Treasure represented in 
Fig. 17. of Plate V^I. It resembles the conical glass measure 
of the London College ; but, in place of being closed, the lower 
part is drawn out to a slender tube, fitted for being graduated, 
and the end of tliis is provided with a slop-cock DE, to prevent 
the exit of the fluid to be measured, until the quantity required 
be accurately ascertained. This measure is graduated from 2 
ounces down to 5 grains; and, by a little more nicety in the 
blowing, it miglil be, carried still low'cr. The stojvcock has a 
hole in it, m w, whicJi permits the fluid to escape, when it is 
turned, as in tlie figure. By moans of this apparatus, a small 
quantity of any fluid may he correctly measured and transferred 
to a phial, or any other vessel, with^no greater loss than arises 
in pas^ng through an ordinary funnel.’’ ' ^ 
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AttT. XXIII. — Uat 0^ Vaknts granted in Scotland froin 
November 1822^ &th March 1828. 

t 

fo William Listeu of Baildoii, jiarisli of Otley, <;ouii- 
ty of York, cotton-spinnef, for an invention of certain iuiprovc- 
ments in the inethcxl and inacliipery for jircparing and spinning 
wool, silk, mohair, or other animal fibre, of any quality or 
length of staple.’’ Scaled at Edinburgh 27th November 3822. 

1. To Henrv Houlbsworth of Glasgow, civil engineer, 
for an invention of a new and improved method or contrivance 
for heating dwelling-houses, hot-houses, and other buildings and 
erections.” Scaled at Edinburgh 8th January 1823. 

2. To James Perkins, late of Philadelphia, United States 
of America, now of Fleet Street, London, engineer, for an in- 
vention “ of certain improvements on steam-engines.” Sealed 
at Edinburgh 8th February 1823. 

3. To William Bjiunton of Birmingham, county of War- 
wick, engineer, for an invention of certain improvements up- 
on fire-grates, and the means of introducing coal therein.” Seal- 
ed at Edinburgh 8th February 1823. 

4. To James Fox of PlymoutlL county of Devon, rectificj*, 
for an invention of an addition or additions to, or an improve- 
ment or improvements on th^? apparatus commonly used in the 
distillation of ardent Spirits.” Sealed at Edinburgh 3d March 
1823. 

t ‘ s 

5. To Philip Chell of Earl’s Court, Kensington, county of 
Middlesex, engineer, for an invention “ of certain improvements 
on machinery for drawing, roving, and spinning hemp flax and 
waste silk.” - Sealed at Edinburgh 6th March J823. 

6. To liicHAiiD BADNALLj;he younger, of Locke, county of 
Stafford, silk-weaver, for an invention “ of certain iniprovements 
ifi, the throwing, twisting, or spinning ol^ sewing silks, Organ- 
zine Bergam, and such other descriptions of silk as the said im- 
provements may be applicable to.” Sealed at Edinburgh 6tli 
March 1823, 
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ithnmiatic reflectifl|jf telescopes, with silvered lenses, described, Spl. 
trul, pyro-citric, 400. — hydro-carbo-sulphiirie, 401. 
iamsiics, notices in, 1 84. 

Idrialic Se/i, jouriuil of a tour to the coast of the, 1 ^Ul. 

UlanLlius gland ulusa recoiuincnded for gardens, 194. 
great dryness of, at Perth, 18(). 

i//;//, Mr fr. B., on the change in tlie focal length of an object-glass, 
from a change in the velocity of light, 888.— on achromatic tele- 
scopes with silvend lenses, 891. 
ilcoholy on a (combination of, with oil of turpentine, tOI. 

Upsj ice-caverns in the, 1 , 290. 

dmcrlaiy North, on the increi se of its population, 41, 328. 

Amimmla h uiul in hva, 188. 

Ampere, M., his electro-magnet ’C apparatus described, 373. — his theory 
of electric currents examined, 5S1. 

Atulerson, Mr, his new attnometer, 185. 

Anderson y Dr, his new dropping apparatus, 418. 

Animatlouy suspended, cas'^'s of recovery from, 284. 

AniSy on the white and black ones of Indhi, IpG. 

Arahmn Sea^ on the ccdoiir of the, 415. 

'scientific intelligence in, 182, 392. 

Atmomefei'y notice of a new one, 18.'/. • 

Alviosphere, on the li^ight of the, 41 ^ J 

Aurora borealis, on the oj^kr of its appearance, and progress, 303. 
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Babhagc, Mr, on the tlieoretical principles of the machinerv for calcu- 
kiting tables, 1 22. 

harlow, Mr Peter, on the laws of electro-magnetism, .3G8y — account of 
a series of electro-siagnetie experiments by. Id. 

Barton, Mr, his method of ornamenting steel, t^e. with the prismatic 
colours, 128. ' 


Ban/tes', test for, 188. 

Baumans dynametcr for measuring magnifying powers, 182^ 

Bcllani, M. Angelo, on variations in the bulbs of thermometers, 397. 
Bessevs survey of the heavens, 39?. * 

Beudant, M., on tlie calcareous tufas of Hungary ^9 

rummmj theorem rm the principles n^efl i,t its demonstration, JfU, 

tUauwillf^ Mr, on huniau skulls found in (Tcrniany, 408, 

Blow^pi^fTy hydrostatic, on a Scifcty apparatus for it,..'lS8,* 
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Bbimenhach, Professor, his miscellaneous notices In natural history, 
259.— on snow blindness^ 259- — on the irritability of the tongue, 
261. — on the xanthoo^i^ of jaundiced persons, 26'5.-^on the prickle 
at the lip of the lion’ tail, 266. — on domestic sheep hav'Zng become 
wild, 268. — on the gejuii e opsian stone, 269. 

Botany, notices in, 195. 

Brcfostar, Dr, on the construction of polyzonal lenses, I60.— 
structure of the human eye, 179* — on a new reflecting microH^pe, 
326.— on tlie distribution of the colouring matter in 
on haloes, 894.— on the double refraction of glass rapidlrWooled, 
3g2, — on a new fluid with remarkable physical properties^ m mine- 
rals, 400. 

Brongniart, M., on the fresh water formations of It^y, 92- 

— on fossil organic remains as a geognostic character, 226. 

Buchland, Professor, on the Cave of Kirkdale in Yorkshire, 58. 

Burning apparatus on a large scale proposed, I60. 

By water, Mr, on the magnetism of the brass work ot surveying in- 
struments, 81. 

C 

Calcareous spar, on the artificial formation of, 402. 

Carrara marble, on the changes of, I90. 

Cambridge Philosophical Society, proceedings of, 888. 

Cave of Gallenreutli in Franconia, described, 56 — of Kirkdale in 
Yorkshire, 58. 

Cecil, Rev. Mr., on a machine for grinding and polishing specula, 

891. 

Celestial phenomena from January 1. to April 1. 1828, 178. — from 
April 1. to July 1. 1823, 384. 

Chalcedony, on the Neptunian formation of, 402. 

Charcoat, fusion of, 187- 

Chemistry, notices in, 187. 

Clouds, on the cause of the ascent of, in the atmosphere, .857, 398. 

Cleaveland!s mineralogy, notice of, 402, 

Clissold, Mr, on his recent asai*nt of Mont Plane, I69. 

Cdd, account a re-narkable degree of, at the Doune in Inverness- 
shire, 396. 

Colonies, observations respecting the lost one on the east coast of Green- 
land, 354, 362. 

Cdophonite, analysis of, I89. 

Comet of 1822, second, 182, .392. 

Compound of iodine, hydrogen, and carbon, a new one described, 401. 

Corncrake, or land- rail, on the hybernation of, 4i4. 

€rypiogamic Flora, notice of My R. K. Grcville’s, 407. 

Crystallisation, on the distribution of die diflerent systems of, 103, 

effects of, under pressure, 188. 

^ D 

Datolite discovered in America, 403. 

Jf/i'c, M., his elect; o-magnetic apparatus described, 376. 

Dick Lauder, Sir I'homas, on the tutenag and white copper of China, 

91. 
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Droj}ping apparatus described, 418. 

Ihifoiir, L^ut. Col., on tly ice-cavern of ilk Rothorn, 290. 

Jhilcfl ashes uSied for manure, 195. j 

D^namder for measuring magnifying powers, 182. * 

E 

Eclipscsy on the visible solar and lunar ones jfor 1823, 174. 

Eurllujiuihe among the snows at the source of the Ganges, 235. 

Eggy on the changes in the, during ijicubation, 63. 

Eledro-mugnetic experiments, account of a series of, 368. 

exneriments and apparatus described, 371. 

— apparatus of Dr Seebeck and M, Eniian, 399- 

Ehciro-jnagneilsm, on the mathematical laws of, 368. 

El/iy fossil, of the Isle of Man, lf)8. 

Erwa/ty Mr, his elcctro-magnetic apparatus, 399* 

Escapcmenty account of Mr Whitelaw's new one, 27- 

F 

Faraday, Mr, his electro-magnetic apparatus described, 371, 378. 
Farqujiarson, Rev. James, on the order of the appearance and progress 
of the aurora borealis, 303. 

Fcnncuiing pond in Massachusets described, 204. 

Fishery on the limits of their occurrence in high stations, I98. 
FlaugucrgueSy M., on variitions in the bulbs of thennometers, 397' 
Fleming, Rev. Dr, on the revolutions of the animal kingdom, as indi- 
cated by geognosy, 110. — his gleaniiigs of natural history during a 
voyage on the coast of Scotland in 1821, 293. 

Fluid, on a new one, with remarkable physical properties, 400. 
Fothergill, Mr, on the economy of the toad, 411. 

Fossil elk of the Isle of Man, 198. 

Forrest, Mr George, <>n a new percussion lock, 24. 

Fresh water ibrmations of Italy, observations on the, 92 , 

Fresnely M., on a new lamp, 383. — 011 tip doubly refraction in com- 
pressed glass, 393. — ^on the ascent of clouds in 'Jie atmosphere, 397. 

G 

Galvanic battery, on the ignition of wires by it, 88. 

Ganges, account of Capt. Hodgson’s journey to the sources of the, 231, 
Gay Lussac, M. on the suspension of clouds, 398* 

General science, notici^s in, 200, 41 5. 

Glass compressed and rapidly cooled, on the double refraction of, 392. 
Gleanings of natural history during a voyage on the coast of Scotland 
in 1821, 293. ^ ^ 

Granite, secondary, 403. 

Greece, observatmns on, by Mr Hughes, 206. 

Green fire, method of making it, 187. 
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Pl^te I. Figs. 1. — 7- represent ?fr Forrest’s New Gim Lock, 

Fig. S. repre«cnt.^ Mr Whitclaw’s Escapement, 

H. Contains sections of’ the Caves of\Gailenrenth and 

Kirk dale, - - fdi-aS 

HI. C(»ntains Diagrams illustrative of Mr Benjamin Mar- 
tin’s Essay on Iceland Crystal, - 150 

I V. Figs. J . — 7. reprc.scnt the method of constructing Po- 
lyzonal Lenses, and Compound Prisms, - 1(>() 

Fig- S. shews the Prickle at the end of the Lion’s 
Tail, - - o()-(; 

Contains Diagrams illustrating the Second Essay of 
Mr Benjamin Martin on Iceland Oystal, - 215 
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blished by ]\Ir It KrGreville, - 25(> 

V 11. Figs. 1.— 15. represent the various kinds of Electro- 

Magnetic apparatus that have been invented, .S’bS 
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Fig, 1 7. is Dr Anderson’s Drop-measure, - 1*18 

Figs. 18. — 21. represent the new Lamps, w ltli Ijua- 
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